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- The Underpaid Engineer Be Wise: Standardize 
ige That radio and electronic engineers need a new Everyone agrees that tube, component and equip- 
0 yardstick for computing their own compensations, in ment standardization has served a great purpose in 
comparison with salesmen, lawyers, and other execu- insuring adequate production of the electronic ma- 
‘2 tives in their organizations, is pretty evident to most terial of war. 
- readers of Electronic Industries. The following survey The future of peacetime electron-tube applications | 
rch of a Cornell University class, made ten years after to industrial processes may very well depend on this 
Da graduation, reveals average incomes which certainly availability of “packaged goods.” The manufacturer 
Ore are not representative of the relative services to the who intends to make motor control equipment, weld- | 
Re employing company or to the community and public. timers, photoelectric units, or almost any other type of 
tru Surely something ought to be done to bring engineers’ industrial electronic device, designed for flexibility 
compensation up to levels corresponding to the true of application, should standardize, then let production 
“ value of engineers’ contributions of ideas and services. roll. Only in this way can costs be cut and reliability , 
' kers and Brokers. ..$11,040 Newspapermen ........ $5,180 and ease of maintenance be upped to the point where 
comatose Sa . Aunoabenie ast prospects generally can’t afford NOT to employ elec- | 
ay MMIOURMME, otic otmeretlevs 7,944 Statisticians ........ 5,004 tronic processing devices. 
‘ock arene rr eee TS <n ee WE. Kcdtewes por 
Pr Te ee ° ee ce eee s 
“s ie cscs. esse na a... 4287 Sauce for the Gander 
mid Purchasing’ Agents .... 6,600 ‘Teachers. ............. a7 ‘The shoemakers’ children go barefoot, and MDs 
orie die young from neglecting their health, but you’d | 
think that the cold light of costs and profits would | 
. Incentive Compensation Plans induce manufacturers of electronic equipment to use ! 
electronic equipment on their own production lines. 
To give proper rewards to electronic engineers who We’ve been quite surprised to see how many tube 
make important contributions to the earnings of their structures are welded without benefit of tube-con- 
corporations, Dr. J. A. Stobbe presents some interest- trolled welding time, or how much gas and IR elec- | 
Loui ing proposals in an article in this issue. For, not only tricity go up in smoke and wasted heat, brazing and | 
Rad should the radio and electronic technician benefit in soldering electronic components that could be put 
_ Me a real way from the inventions and ideas which he through in a tenth the time with electronic induc- | 
— originates, but he should also share proportionately tion heating. How come? Aren’t outsiders going to ! 
“a in the general prosperity of his company, as it earns be suspicious of the golden claims for tubes in indus- i 
n Wi substantial sums for other executives and for the try if they get wind of this preposterous situation? i 
Dili stockholders. In too few instances, so far, has the Let’s be our own best customers now, thus modern- | 
ssidel electronic engineer received his fair share of the izing our production facilities for that hoped for post- 
anagt peaches-and-cream. war business. 
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STRAIN ANALYZING AND 


@ Engineers today are faced with 
the problems of designing for high- 
er speeds and lighter weight, re- 
quiring a closer knowledge of ac- 
tual strains and much more care- 
ful attention to vibration. In many 
modern structures, the strain in- 
troduced by vibration may be many 
times the static strain, and the 
only practical way to determine 
this predominant vibratory motion 
is to measure it under operating 
conditions in an actual machine. 
Instruments to measure strain in 
this manner have been of inesti- 
mable value to aeronautical engi- 
neers during the rapid aircraft de- 
velopment of the last five years, 
and these methods will, no doubt, 
prove to be of almost equal value 
in the post-war development era. 

Dynamic strain recording and 
analysis as an aid and adjunct to 
engineering development and de- 
sign was probably first applied on 
a major scale jointly by the Penn- 
Sylvania Railroad, the General 
Electric Co. and the Westinghouse 
Electric Corp. in 1935. This was in 
connection with development of 
electric locomotives, and their ap- 
plication to the electrified Penn- 
Sylvania system.’ Electric strain 
gages connected to remote oscillo- 
graphs recorded pressures on rails, 
‘rail joint bars, and locomotive 
parts at various speeds, up to 100 
miles per hour and over. 

The dynamic strains and impacts 
determined by this analysis led to 
rapid advances in electric locomo- 
tive design, and provided valuable 


Fig. 1. 


By CLAUDE M. HATHAWAY, 


Hathaway Instrument Co., Denver, Col. 
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Practical schemes developed include inductance and re- 


sistance type gages with results recorded on moving film 


Part of the modern concept of 
industrial design is to-know ac- 
curately the stresses applied to 
each part and where on the part 
the greatest strains occur. In 
very many cases mathematical or 
graphical analysis of strains is 
difficult or impossible. This for- 
merly necessitated the inclusion 
of large safety factors to cover 
ignorance. Even then safety was 
doubtful, parts became bulky 
and costs rose. An exact knowl- 
edge of strains has produced 
notable improvements in military 
equipment designs, and will do the 
same for many more peace time 
products where economy and ef- 
ficiency are both to be con- 
sidered.—The Editors. 


information on stresses encoun- 
tered in rails and joint bars. The 
valuable results obtained led to the 
application of strain recording to 
aircraft propellers and engine 
mounts, and then to all other 
stressed parts in airplanes, so that 
at the present time dynamic strain 
recording is one of the necessities 
of the aircraft designer. 

The methods of strain recording 
proved particularly important in 
this field because of the greatly in- 
creased necessity of weight reduc- 
tion and the economic use of ma- 
terials, aS well as of the fact that 
failures must be held to an abso- 
lute minimum. Vibratory strains 
are also of particular importance 


in this field because of high speeds 
and accelerations, and all of these 
factors together make accurate 
strain measurement a prime neces- 
sity. 

The many applications of electric 
strain gages that have been made, 
and the many more applications 
that can and will be made, will not 
be discussed here, except to say 
that almost without exception, 
strain gages can be applied to any 
stressed member regardless of size, 
regardless of the material, regard- 
less of the value of the strain, and 
regardless of the frequency range 
of the strain if it is not steady. 
This fact, together with the obvious 
fact that strain is everywhere and 
is an underlying factor affecting 
the design of every machine part 
or device, is enough to convince 
everyone of the basic importance 
and absolute necessity of dynamic 
strain measurement. With this in- 
troduction to the subject and eval- 
uation of its importance to modern 
engineering, we will proceed to a 
discussion of the instruments and 
equipment involved. 


Apparatus needed 


Electric. strain-recording equip- 
ment consists of the strain gages 
which are attached to the member 
in which strain is to be measured, 
amplifiers for amplifying the strain 
gage outputs, and a recording in- 
strument, usually a multi-element 
oscillograph, for recording the am- 
plifier outputs. In some instances, 


Inductance type strain gage applied to a rail. As this must be screwed in place it is most used on large pieces. This gage measures 


strain at a point stightly off the surface thus permitting errors due to bending. This fault is not present in the type shown in Fig. 2, right 
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the strain gage output is suf- 
ficiently high and the recording in- 
strument sufficiently sensitive so 
that the amplifier is not required. 
Supplementary to this funda- 
mental equipment are the sources 
of electrical energy for operation 
of the equipment, Frequently, the 
primary source of electric power 
does not supply the right kind of 
power so that a special power- 
supply unit is required which op- 
erates from the primary source of 
power and supplies electric power 
suitable for the strain recording 
equipment in regard to voltage, 
frequency, regulation, etc. 


Strain gages 


An electric strain gage is an elec- 
trical device that is attached to the 
member at the point to be studied. 
Variations in electrical properties 
of the strain gage, as a result of 
strain in the member to which it is 
attached, are translated in deflec- 
tions of the measuring instrument 
or oscillograph galvanometer. 

Strain gages have been built in- 
volving capacitance change, in- 
ductance change, and resistance 
change. Gages involving capaci- 
tance change are seldom used be- 
cause of the relatively greater dif- 
ficulties in measuring the change, 
and this discussion will, therefore, 
be limited to gages involving in- 
ductance and resistance change. 


Inductance-type strain gages 


Strain gages involving inductance 
change have been used over a con- 
siderable period of time with very 
satisfactory results, and are still in 
considerable use, particularly on 
large members such as_ bridge 
members and railroad rails. 

This type of strain gage has a 
laminated magnetic circuit in 
which a small air gap is introduced, 
and the gage is attached to the 


Fig. 6. Coil type galvanometer. Character- 
istics are high sensitivity at low frequencies 
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member in such a way that the air 
gap varies with strain. Variations 
in the air gap cause variations in 
the inductance of a coil wound 
around some portion of the lami- 
nated structure, and the deflection 
of the measuring or recording 
equipment is made to depend upon 
the inductance of the coil. 

A typical inductance-type strain 
gage is shown in Fig. 1. The lam- 
inated magnetic circuit is made up 
of two parts, an E-shaped assembly 
and a straight bar which completes 
the circuit. The coil is wound 
around the center leg of the E, and 
the entire E assembly and coil is 
mounted on a rigid base and at- 
tached to the member under test 
by means of a single screw. The 
bar assembly or armature is like- 
wise attached to a rigid base and 
to the member under test by means 
of a screw. Strain in the member 
between the two screws will pro- 
duce a variation in the air gap be- 
tween the two assemblies and 
hence variations in the inductance 
of the coil. 


Dimensions 


The strain gage shown in Fig. 1 
has a gage length of two inches, 
which is the distance between the 
two mounting screws, and a weight 
of 44% oz. This gage can be used 
satisfactorily on large members, 
but cannot, of course, be used on 
small members where the gage 
weight is of significance or where 
it would not be practical to attach 
the gage by means of screws. On 
large members where the gage 
shown in Fig. 1 can be used, it has 
certain advantages over other 
types, however, and these are ex- 
treme ruggedness and simplicity 
and the fact that the strain gage 
output is high enough to drive re- 
cording equipment without the use 
of amplifiers. 

Another disadvantage to the use 
of the large inductance strain gage 
shown in Fig. 1 on small members 
arises from the fact that the air- 
gap change is not measured on the 
surface of the member but approx- 
imately 5/16 above the surface. Be- 
cause of this fact, errors may be 
introduced if the strain is due to 
bending and if the distance from 
the air gap to the surface of the 
member is appreciable, as com- 
pared to the distance from the sur- 
face to the neutral axis. This dis- 
advantage is eliminated in the in- 
ductance strain gage shown in Fig. 
2. 

The strain gage shown in Fig. 1 
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Fig. 3. Schematic view of the construction 
of the gage of Fig. 1. Movement of the ma- 
terial under the knife edges alters inductance 
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Fig. 4. Constructional drawing of bifilar 
galvanometer. A mirror bearing loop of 
metallic ribbon is stretched over a magnet 


5. A bifilar galvanometer. 
ity’ of 50 mm/ma scale deflection at 1 meter 
can be obtained with low frequency stringing 


Sensitiv- 


has three knife-edge feet that rest 
in tiny indentations in the surface 
of the member. Two feet are rig- 
idly attached to the frame of the 
Strain gage, and the third is at- 
tached to a rocking lever supported 
by knife edges, as shown in Fig. 3. 
The rocking lever is terminated 
with a smalljarmature which is 
mowable* between’ a pair of coils. 


715 


| 
| 


i 
j 


| 


LATERAL ADJUSTMENT 


UPPER SUSPENSION 


LOWER SUSPENSION 


ENSION: SPRING 


POLE TIPS 
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REMOVEO 


Fig. 7. Construction of coil type galvanometer. 
of the moving coil as compared with the bifilar type, freq y r 


The diagram shows that a change 
in the distance ab between the 
knife-edge feet will result in a 
change in the location of the arma- 
ture between the two coils. 


Resistance strain gages 


A resistance strain gage utilizes a 
change of resistance with elonga- 


Due to the much greater mass and inertia 
limit is low 


a 


tion. This type of gage consists of 
a resistance element attached so 
that strain in the member will re- 
sult in a small dimensional change 
in the resistance element, produc- 
ing an actual change in the resist- 
ance of the element. 

A resistance strain gage is usu- 
ally a very simple device. The 
Baldwin -Southwark type SR-4 


strain gage, which is the most suc- 
cessful and generally adaptable re- 
sistance strain gage with which the 
author is familiar, consists of a 
grid of fine wires about .001 diam- 
eter, cemented between two small 
pieces of thin paper. To measure 
static or dynamic strain at any 
point in a member, it is only neces- 
sary to attach the strain gage to 
the member at that point with ce- 
ment, with the axis of the gage in 
the direction of the strain compo- 
nent that it is desired to measure. 


The’ resistance change with 
strain in a wire strain gage, such 
as the Baldwin-Southwark type 
SR-4, is partly due to an actual di- 
mensional change of the wire, and 
partly due to the fact that the spe- 
cific resistance of the wire changes 
with strain, a phenomenon discov- 
ered by P. W. Bridgeman in his ex- 
perimental work on the physical 
properties of materials at high 
pressures. 


Several years before the devel- 
opment of the Baldwin-Southwark 
type SR-4 strain gage, considerable 
use was made of another type of 
resistance gage in which the re- 
sistance element consisted of some 
form of graphite or carbon. A 
simple construction used by Hull of 
the General Electric Co. was a strip 
of paper coated with India ink. 
Another construction was a thin 
strip of phenolic material on one 


‘Fig. 8. Semi-portable type of multi-element oscillograph arranged to accommodate 12 to 24 bifilar or 14 to 36 coil type elements. Light 
‘for recording is furnished by one or two standard auto headlight lamps. The instrument of Fig. 9, right, is similar, but smaller and lighter 
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side of which a thin layer of graph- 
ite was deposited electrolytically. 

Resistance strain gages employ- 
ing graphite or carbon have an ad- 
vantage over those using metallic 
wire, in that the voltage output is 
very much greater, but they have a 
disadvantage in that the resistance 
is also a function of humidity. Be- 
cause of the greater stability of the 
wire-type gage, and because satis- 
factory amplifier equipment has 
been developed to handle its low 
output, this wire-type gage is used 
almost exclusively at the present 
time. 


Gage factor 


The output of a resistance strain 
gage, in terms of strain, is a func- 
tion of the “gage factor,” which is 
defined as follows: 

resistance change 


total resistance 
Gage Factor = 


length change 


total length 
A typical wire strain gage has a 
gage factor of approximately 2, and 
& resistance of 120 ohms. This 
means that a strain of .001 inch 
per inch, or a stress of 30,000 Ib. 
per sq. in. in steel, will result in a 

resistance change of .24 ohm. 


Oscillographs 


The oscillograph must be design- 
ed for recording quantities that are 
subject to rapid variation. Oscillo- 
8raphs are usually electrical, in 
that they are designed to record 
electric currents, and recording is 
usually accomplished on a moving 
chart or sensitized paper or film by 
small spots of light reflected from 
Salvanometer mirrors. 

The galvanometer is the measur- 

§ element of an oscillograph. Its 
moving element, consisting of the 

r and its driving means, must 
have a high natural frequency, in 
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Fig. 10. Portable 
oscillograph design- 
ed for field use 
such as strain re- 
cording in fighter 
aircraft and other 
general uses 


Fig. 12. Strain gage control unit used to apply the gage current to an oscillograph 


order to follow rapid variations in 
the strength of the electric current, 
and it must be properly damped 
according to the well-known laws 
of vibrating systems. 

Several types are in common use. 
The bifilar type, generally used for 
oscillograph work, consists of a 
single loop of fine metallic ribbon 
tightly stretched between the pole- 
tips of a permanent magnet with a 
small mirror cemented to the loop 
at its center. This construction is 
shown by the diagram in Fig. 4, 
and a typical bifilar galvanometer 
is shown in Fig. 5. 

The performance characteristics 
of an oscillograph galvanometer 
can be expressed by sensitivity, 
natural frequency, mirror area and 
degree of damping, and these char- 
acteristics can be varied between 


wide limits in the case of the bifilar 
galvanometer by varying the cross- 
section of the suspension strip, the 
tension in the strip, the length of 
strip between supports, and the size 
of the mirror. With the bifilar 
galvanometer illustrated, sensitiv- 
ities up to 50 mm/ma at 1 meter 
can be obtained for low-frequency 
stringing, and an undamped nat- 
ural frequency of 10,000 cps can be | 
obtained with a high-frequency 
Stringing with a corresponding | 
sensitivity of 01 mm/ma at 1 
meter. 

The coil-type galvanometer, as 
as shown in Figs. 6 and 7, is oc- 
casionally used where a high fre- 
quency response is not required. 
The moving element in this gal- | 
vanometer consists of a small coil | 
held in place between the poles of | 
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Fig. 13. 


a permanent magnet by two taut 
suspensions, in a construction sim- 
ilar to a conventional but minia- 
ture D’Arsonval galvanometer. This 
type of galvanometer is generally 
useful only in those applications 
where the maximum frequency re- 
sponse is not greater than several 
hundred cycles per second. 

For low-frequency work where 
the coil-type galvanometer can be 
used, it has several distinct ad- 
vantages over the bifilar type, as a 
result of its larger mirror. The 
large mirror of the coil-type gal- 
vanometer permits the use of a 
simpler optical system and a less- 
Sensitive recording paper. The 
record traces obtained with a coil- 
type galvanometer are usually 
somewhat sharper than those ob- 
tained with a bifilar galvanometer, 
because a small amount of diffrac- 


‘Fig. 15. A 12 channel. strain gage control unit, for which three types of amplifier ele- 
These can. be inserted in unit to make any desired combination 


ments are available. 
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tion is produced by the small bifilar 
galvanometer mirror, whereas mir- 
rors used on coil-type galvanom- 
eters can be large enough to elimi- 
nate diffraction almost entirely. 


Multi-element oscillographs 


Three multi-element oscillographs 
widely used for strain recording 
are shown in Figs. 8, 9 and 10. 

This oscillograph, in Fig. 8, is ar- 
ranged to accommodate 12 to 24 
bifilar type OA-2 galvanometers or 
12 to 36 coil-type galvanometer ele- 
ments. Light for recording is sup- 
plied from one or two standard 
automobile headlight lamps. For 
charts, either sensitized paper or 
film can be used in widths of 6 or 
10 in., and in lengths of 100 or 
200 ft. The chart is driven by an 
internal governor-controlled motor 


A typical amplifier circuit for direct current in the strain gage circuit and a wide band low-frequency ac amplifier. This diagram 
shows the strain gage bridge, the oscillograph galvanometers and the intermediate amplifier equipment. 


Its response is from 3 to 3000 eps 


at any one of 16 speeds between 
1/3 and 40 in. per sec., and the 
speed desired is selected by means 
of a quick-change transmission. 

Time-coordinate lines are photo- 
graphed on the record as it is 
taken, by means of an internal 
tuning-fork controlled 
nous motor-driven shutter with a 
time-line spacing of 1/100-second 
or 1/10-second as desired. Consec- 
utive record numbers are automat- 
ically photographed on the end of 
each record, and an automatic rec- 
cord length control device can be 
set to run off any length of record 
desired after the oscillograph is 
started. A calibrated viewing 
screen on the top panel of the 
oscillograph provides for visual ob- 
servation of spot positions and de- 
flections even when records are be- 
ing taken. 

The oscillograph shown in Fig, 8 
is classed as semi-portable. Its ex- 
ternal dimensions are 18 x 10% x 
28144 inches, and its weight com- 
plete with 12 galvanometers is 125 
lb. 

The type S8S8-D oscillograph, 
shown in Fig. 9, is similar to the 
above but omits several convenient 
features, such as automatic num- 
bering and automatic record 
length control. It is, basically, @ 
complete oscillograph for general- 
purpose requirements, however. 

The type S12-A oscillograph, Fig. 
10, is a portable instrument de 
signed for field use, such as fo 
strain recording in fighter aircraft, 
as well as for general or laboratory 
use. It is a 12-element instrument 
with a number of convenient fea 
tures such as a time-coordinate de 
vice, record-numbering device, au 
tomatic record-length  contrdl 
viewing screen, and magazine load- 
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Fig. 14. A_ typical amplifier using a carrier in the strain gage circuit, and an amplifier with flat frequency response over a range wide 
enough to cover the carrier and both side bands. This circuit has a phase selective demodulator in the output circuit to remove the carrier 


ing, all included in a case 18 x 9 
x 8 in., and with a weight of only 
40 Ib. 

It can be equipped with 12 bifilar 
type OA-2 galvanometers or with 
one 12-element type OD-12 coil- 
type unit. Six-inch recording chart 
is loaded into the record magazine 
in 100 ft. lengths, and any record 
speed desired between % and 48 
inches per second can be selected 
by inserting the proper change 
gears into the gear train, accessible 
through the hinged cover on the 
side. All controls, adjustments, 
and indications are mounted on a 
single control panel on the top. 

The term “strain-gage control 
unit” has been assigned to all the 
auxiliary electrical equipment be- 
tween the strain gages and the 
oscillograph. This unit is usually of 
multi-element design and may or 
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may not contain amplifiers. Sev- 
eral variations of strain-gage con- 
trol units will be described and 


’ jllustrated. 


Amplifier equipment 


Large inductance-type _ strain 
gages, such as the type shown in 
Fig. 1, may drive their oscillograph 
galvanometers directly without the 
use of amplifiers. A typical circuit 
for this type of operation is shown 
in Fig. 11, and a complete 12-chan- 
nel strain-gage control unit which 
houses the balancing gages, adjust- 
ments, rectifiers, filters, etc. for 12 
separate channels is shown in Fig. 
12 


The equipment illustrated in 
Figs. 11 and 12 operates from a 
2000-cycle carrier and provides a 
strain record that is accurate for 
static strain and for dynamic 


strain, up to a frequency of 600 
cycles per second. No amplifiers 
are required. The strain gage is 
connected in a bridge circuit con- 
sisting of the strain gage, a bal- 
ancing unit similar to the strain 
gage, and a center-tapped induct- 
ance unit. Carrier power is sup- 
plied to two corners of the bridge 
and the carrier voltage across the 
other two corners is a function of 
strain. The voltage output from 
the bridge is demodulated to re- 
move the carrier by means of a 
full-wave rectifier and proper fil- 
ters, and then applied to the oscil- 
lograph galvanometer terminals 
through an attenuator, as shown in 
Figure 11. 

In general, resistance strain 
gages and small inductance gages 
require the use of an amplifier be- 

(Continued on page 182) 


Ps 16A, left. An electronic power supply unit to supply power for 24 large 2000 cycle inductance strain gages. Fig. 16, right. A power sup- 
unit designed for use with type MRC-10 control unit to supply 5000 cycle power for carrier circuits and also all dc for amplifier elements 
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A Position of circuit elements, shields and 
leads is critical factor in design of higher fre- 
quency equipment. At this stage, months are 
spent in these specialized laboratories arrang- 
ing and proving circuit for its intended purpose 


VW Although components, sub-assemblies, wiring 
and soldered joints have been inspected and 
tested, each finished transmitter is completely 
operated into a simulated antenna load. Here 
measurements of all characteristics are recorded 


| MODER 


Viewing some of the labora. 
in the Cedar Rapids plan 


A The communication equipment produced often departs from current 
conventional design. Therefore much of the needed test and control 
equipment not being commercially available, is designed and built 
in the Test Equipment Department of the Collins Radio Company 


V Collins Autotune heads are synchronized in a sound-proof booth so 
that the pawls are heard when they drop. Indicator lights show which 
channel is electrically selected. Large dial gives precise electro- 
mechanical synchronization simplifying test of complete assembly 


tery and factory methods 
of the Collins Radio Co. 


A (Top right) Main plant of the Collins 
Radio Co., containing 150,000 square feet, 
houses administration, engineering and man- 
ufacturing. (Above) Test of Autotune as- 
semblies with torque meter at “forty below.” 
(Right) Tubes are checked under actual 
operating conditions. Rotary tube checker 
in foreground preheats filament before 
a tube reaches the high-voltage rectifier 
tester or the high power tube tester at rear 


Y¥ (Below) Each laboratory includes well 
equipped machine shop and assistants. (Be- 
low right) Each aircraft transmitter is tested 
in climate chamber, which simulates 
the complete gamut of service temperatures 


By NORMAN C. PICKERING 


Control Instrument Company, Inc., Brooklyn, N. Y. 


IMPROVING RECORDINGS 


How to get the most out of phonograph records including 
a new design for a volume expander to increase ‘presence’ 


@ It has long been realized that 
reproducing phonograph records in 
the home in such a manner as to 
invoke all the psychological re- 
sponses experienced in the concert 
hall is a formidable problem. At 
the outset we are faced with the 
realization that the atmosphere of 
excitement and expectancy which 
gives glamour to all performances 
in a concert hall will be entirely 
missing in the familiar and pro- 
saic living-room. And, unless the 
room is very large, the feeling of 
acoustic spaciousness which con- 
tributes so much to the grandeur 
of the sound in a good auditorium 
just isn’t there, unless some clever 
auditory faking is done. 

It is the purpose of this article 
to explain some of the more easily 
applicable methods by which re- 
production of phonograph records 
can be enhanced to the point 
where, instead of being merely a 
reminder of an actual performance, 


the playing of a recording can be 
a thrilling musical experience in 
itself. 

All musical performances can be 
analyzed into the simple elements 
of rhythm, dynamics, pitch and 
tone-color. If these elements are 
present in the proper quantities at 


the proper times the result is a’ 


satisfying musical performance. 
Rhythm, of course, being a time- 
sequence function, is dependent on 
turntable speed and stability. It is 
important that the absolute time- 
sequence of successive tones in a 
musical performance be maintained 
accurately, because “tempo” is the 
most important single factor af- 
fecting the emotional response to 
a musical performance. Inasmuch 
as “pitch,” or fundamental fre- 
quency, is also affected by turn- 
table speed, it is most important to 
rotate the record under the pickup 
at a steady speed of exactly 78.26 
revolutions per minute. The word 
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“steady” in this statement has 


, great significance inasmuch as the 


“wow” caused by non-uniform turn- 
table rotation is the most irritating 
distortion possible. Unfortunately, 
many commercial pressings are re- 
leased with the “center” hole any 
place but in the center. With a disc 
_like this, the “wow” will be bad 
even on a perfect turntable, and 
since the eccentricity is contant it 
will be more noticeable toward the 
center of the record, This is shown 
in the following derivation: 
Let R = radius of a given groove, 
inches 
w = Angular speed of turntable, 
radians per second 
» = Wavelength of modulation, 
inches 
f-= Frequency of output voltage 
from pickup 
For a record with no eccentricity: 


f= — 
d 
The wavelength -of a constant 
frequency tone is directly propor- 
tional to the distance from the 
center of the record. 


Frequency varies 


Let us assume a constant fre- 
quency record, where the center of 
rotation is not at the true center 
of the grooves. (The groove on 4 
record is a continuous spiral, of 
course, but for this discussion no 
error is involved in assuming 4 
given groove to be a:circle.) 

Let d = distance in inches from 
true center to center of rotation. 
Then the frequency will vary from 

w(R + d) w(R —d) 
f; = ————- to fe 
r 


fi; —fo= 
r 


Fig. 1. Schematic diagram of the volume 
expander. The signal is amplified through one 
single and one push-pull stage. In the bot- 
tom circuit the same signal is amplified 
and rectified to bias the push-pull grids 
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From the Bell System Technical 
Monograph No. B-621 it is found 
that the minimum perceptible in- 
crement of pitch for frequencies 
from 500 cycles to 2,000, which is 
the band in which most of the 
energy of music appears, is less 
than 0.005 at normal levels. Since 
these measurements were made un- 
der laboratory conditions with pure 
tones, we will double the amount 
for complex waves in music under 
usual listening conditions. This 
gives us a limit of 0.01 for Af. 

Substituting in equation (1) 

2d 

0.01 — —— 

R 


Acommon minimum value for R 


(2) 


is 1.7 in. (There are records with 
even lower minimum groove 
radius.) 


Substituting in equation (2) and 
Solving for d 
d= .0085 


This represents the eccentricity 
at which pitch variations become 
Noticeable, hence objectionable. In 
this light it is astonishing to realize 
that many commercial pressings 
have been purchased where the ec- 
centricity is 0.020 inches or more! 

A partial remedy for these rec- 
ords is to have a centerpin on the 
turntable which is about 0.040 
inches smaller in diameter than 
the standard 0.281 inches. A tubu- 
lar sleeve with the standard out- 
side diameter would be normally 
Placed on the centerpin. When an 
eccentric record is encountered the 
Sleeve would be removed and the 
Técord moved about on the turn- 
table until the grooves run true. A 
Mark on the record label would 
simplify future location of the true 
‘enter. With a light-weight pick- 
Up the weight of the record will be 
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| Fig. 3. Calibration of the 10 ma meter shown in the plate feed circuit 
|| in Fig. 1. The range of volume expansion available depends on the ini- 
| tial plate current. The 500 ohm potentiometer shown in Fig. 1 adjusts 
| the fixed bias on the grids of the control stage of the amplifier. The re- 
[ laxation time of the expander is made much slower than the response 


1OKG 
the amplifier of Fig. 1, 


TOTAL PLATE CURRENT MA. 


enough to hold it in position on the 
turntable. With some pickups ex- 
tra weight at the center of the 
record will be necessary. 


If the music on the record is of 
such a nature that there are no 
notes sustained for more than one 
rotation of the turntable, quite a 
large amount of eccentricity can 
be tolerated. However, if the re- 
cording contains music having sus- 
tained tones played by instruments 
not normally employing vibrato, 
such as the clarinet, horn or piano, 
the limit of eccentricity given here 
may be even too much. 


Tone-color 


Tone-color is the name given to 
the character of the sound. It is 
well known that the quality which 
enables us to distinguish between 
two instruments playing the*same 
fundamental sustained tone is the 
number and relative intensities of 
the “overtones” or harmonics which 
are multiples of the fundamental 
frequency. 


High frequency response is the 
controlling factor in the reproduc- 
tion of the distinguishing harmon- 
ics of musical instruments. This 
has been the most discussed char- 
acteristic of reproducing systems 
ever since electronic amplification 
became popular. It should be clear- 
ly pointed out that a high upper 
limit of frequency response is not 
in itself a desirable characteristic. 
In fact, for phonograph record re- 
production it is a decided disadvan- 
tage, as will be discussed below. 
What is important is that through- 
out the transmission band of the 
system there be no serious discrim- 
ination between adjacent frequen- 
cies. This dictates smooth fre- 
quency response. 


The effect of jagged high fre- 
quency. response is to accentuate 
some harmonics of certain tones, 
and attenuate others. The order 
of the harmonics which are altered 


changes for different tones in a 
given system. This produces the 
curious and displeasing effect of 
changing the tone color of -an in- 
strument in a manner which varies 
with the tone being played. As an 
example, a clarinet playing a chro- 
matic scale with uniform tone 
quality would be reproduced so that 
adjacent tones differed seriously in 
timbre and even in loudness. In 
extreme cases adjacent semitones 
could assume the character of clar- 
inet, flute and oboe respectively. 

Smooth frequency response also 
results in much less unpleasant 
“surface noise.’ The ear appar- 
ently responds to the peak noise, 
rather than the average noise, in 
this case. This phenomenon gives 
the effect of an increased signal- 
to-noise ratio on a given record 
when played on a system having 
smooth frequency response over 
that when played on a system hav- 
ing jagged response over the same 
transmission band. 

Smooth response is difficult to 
obtain with an ordinary single cone 
loudspeaker. Paper cone “tweeters” 
are particularly non-uniform in 
frequency response, even though 
they do contribute a lot of high fre- 
quency energy. However, there are 
available loudSpeakers of conven- 
tional design which have fairly 
smooth response. A good horn-type 
loudspeaker of the metal dia- 
phragm type is the best obtainable 
for smooth response and low dis- 
tortion. 


Harmonic distortion 


Another important factor in nat- 
ural rendition of tone-color is the 
elimination of harmonic distortion. 
The addition of harmonics to the 
fundamental tone, other than those 
present in the original sound, is 
not easily tolerated by the musical 
ear. The “raw” sound of a distorted 
wave is most unpleasant, and is the 
primary cause of the habitual over- 
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use of the so-called “tone control.” 

It is quite easy to construct an 
amplifier in which harmonic distor- 
tion is negligible at low power out- 
put levels. The most important de- 
sign specification for an amplifier 
working into a loudspeaker load is 
low effective output impedance. The 
elimination of transient distortion 
accomplished by this means is of 
paramount importance. 


Any good loudspeaker operating 
at the volume levels ordinarily de- 
sired in home reproduction of sound 
contributes very little harmonic dis- 
tortion. This leaves the pickup as 
the most likely source of trouble of 
this kind. A good magnetic pickup 
gives the “cleanest” reproduction of 
any kind available today. Unfor- 
tunately good magnetic pickups are 
not inexpensive and inexpensive 
magnetic pickups are, as yet, not 
good. There should be develop- 
ments in this field in the near fu- 
ture, however. 


It should be pointed out here that 
some record distortion cannot be 
eliminated by any means. Records 
which have high level passages 
close to the center can never be 
reproduced with entire lack of dis- 
tortion. Good equipment will, how- 
ever, reduce it to the point where it 
is hardly objectionable. 

A decided improvement in the 
sound of phonograph records can 
be obtained by sharply limiting the 
high frequency response of the sys- 
tem to 7500 cycles. This represents 
about the highest useful frequency 
which appears on most pressings 
commercially produced. Nothing 
appears in the region above 7500 
cycles, therefore, but products of 
harmonic distortion, and surface 
noise. The improvement in quality 
realized on most records by elim- 
inating these very high frequencies 
is considerable. 


Filter 


The low pass effect can be ob- 
tained by restricting the upper fre- 
quency limit of either the pickup, 
the amplifier or the loudspeaker. 
Since it would be desirable to have 
a wider frequency band available 
for very noise-free records cleanly 
recorded, a filter in the amplifier 
which can be switched in and out 
is convenient. 

The dynamic range, or volume 
range, is the final characteristic of 
a reproducing system to be dis- 
‘cussed. Although an orchestra in 
a concert hall may have a volume 
range of 50 db or so, it is impossible 
to maintain the correct relative 
volume levels on phonograph re- 
cordings. The amplitude of the 
modulation in the phonograph 
groove is severely limited by the 
groove spacing, by the overload 


&, 
& 
é 
& 
ty 


EXPANSION OB 


&, 
& 
Fy 
% 


re 
Me 
|Z 


| 
& 
6 8 ry 12 4 
RELATIVE INPUT LEVEL 08 


° 


Fig. 4. Expansion in db plotted against rel- 
ative input level. Higher plate currents re- 
duce the expansion which is obtainable 


limit of the recording head, and by 
the ability of the reproducing stylus 
to follow the groove. 

Results of measurements on 
many commercial phonograph rec- 
ords show a maximum modulation 
level of 30 db above surface noise, 
with an average value of 25 db. 
Many records show a maximum 
level of only 20 db above surface 
noise. All measurements were made 
on records having the same abso- 
lute level of surface noise, and were 
of similar types of music, so that 
the high level passages would rep- 
resent about the same sound pres- 
sures in the concert hall. 

A 30 db volume range might be 
considered by some listeners to be 
too great. If the music is being 
used as background for conversa- 
tion this is usually the case. Many 
others, however, consider a range 
of as much as 40 db to be desirable 
in the home. If the room noise is 
low, so that the quiet passages can 
be reproduced really pianissimo, a 
fortissimo of 40 db above this level 
is very impressive. If all the fore- 
going factors such as frequency re- 
sponse, distortion, etc. are well 
taken care of the performance be- 
gins to become excitingly real. 


Some form of volume expansion 
is indicated to produce the dynamic 
range mentioned above. If the vol- 
ume compression used in recording 
were automatic and of known con- 
stant characteristics it would be a 
simple matter to build a volume ex- 
pander with inverse characteristics. 
Unfortunately, the compression ac- 
tually used follows no pattern, be- 
ing entirely manual. Usually the 
man who is “riding gain” attempts 
to anticipate peaks and reduce gain 


gradually before the peak arrives, 
so as not completely to spoil the 
climax. Sometimes the gain reduc- 
tion is not steady, resulting in a 
series of “steps” of volume level, 
Not always is the same gain setting 
used for the same level of sound 
pressure from the orchestra. When 
this happens one “fortissimo” is 
louder than another, or one “pian- 
issimo” is softer than another. In 
some cases “piano” may be louder 
than “forte” or “pianissimo” louder 
than “piano.” When this happens 
no volume expander can remedy 
the situation. 


Circuits 


There have been many different 
volume expanding circuits de- 
scribed in the literature at various 
times. Some of the simpler ones 
involve such schemes as short-cir- 
cuiting the output stage with a 
lamp bulb which increases its re- 
sistance at high volume levels. The 
long time lag is the most obvious 
disadvantage of this system. Fur- 
thermore, if the output amplifier is 
a good one, having low output im- 
pedance, a large change of load re- 
sistance will have little effect on 
anything but harmonic distortion! 

The usual expander has a single 
control tube, such as a 6L7 or 6K’, 
rectifies the audio signal, filters it, 
and applies it as a variable bias to 
the control grid. The gain changes 
with bias, hence with audio level. A 
system of this type can never be 
made with a time lag of less than 
0.1 second, and can never be et- 
tirely free from harmonic distor- 
tion. If these two objections are 
overcome this system of volume ex- 
pansion can be very effective. The 
expander to be described does elim- 
inate these objections, while retain- 
ing the desirable features of the 
electronic volume control. 

Because of the manner in which 
the volume compression is accom- 
plished the characteristics of the 
volume expender should be as fol- 
lows: 

(1)—Expansion should not star 
until the volume level reaches 3 
certain minimum value. 

(2)—Expansion should be faitly 
linear with input level once it doe 
take effect. 

(3)—The distortion introduced by 
the expander should be virtually 
zero. 

(4)—The amount of expansidl 
should be limited to a specifiel 
maximum. 

The latter provision is importatl 
These “steps” in volume, refe 
to above, which almost always * 
cur at rather high levels, are mat 
nified by the expansion. Cons 
quently, too much expansion wl 

(Continued on page 206) 
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@ How can an individual’s con- 
tribution to the general good be 
measured? It is true that out- 
standing artistic or scientific 
achievement usually does get “de- 
layed” recognition—but often so 
much delayed that its recipient is 
not around to receive it. 


On the other hand, commercial, 
military and political success usu- 
ally has had wide acclaim, with 
timely and substantial benefits to 
the man of merit. 


Since the popularization of the 
corporate form of business and the 
far-reaching tendency to special- 
ization in our manufacturing plants 
and research laboratories, the en- 
gineer in his own right has be- 
come more and more a mere cog 
in the wheel: A cog to be oiled 
when it squeaks, but merely praised 


M-§ when its expected silent, but effi- 
in-® cient, operation goes on, year in 
he ® and year out! 
oh Labor, because of past evils, was 
Ic forced to seek methods of enforc- 
dl ing its rights. Sheer weight of 
1 numbers and organization has pro- 
'® duced such a far-reaching political 
result that today an untrained 
lati eighteen-year-old girl starts her 
s 4 factory job at a 20 per cent higher 
tate than was paid to college- 
irl B graduate engineers starting in with 
joes BH electrical manufacturing companies 
at the peak of the 1929 boom. In 
d by Same years great communi- 
iallj § cations research laboratories paid 
college trained engineers $27 and 
isiol B $30 per week to start, with an in- 
fie! B crease of 10 per cent to $33 within 
sx months if performance war- 
tani tanted, 
etl = The trained engineer of above- 


average ability started right in to 
Specialize, and, unless he departed 
his chosen profession, found 
lf ten years later to be one 
of a handful of scientists who, of 
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INCENTIVE PAY FOR 
ELECTRONIC ENGINEERS 


By DR. J. A. STOBBE, 
Engineering Consultant, 
63 Wall Street, New York, N. Y. 


Compensation Plans Based upon Individual Achieve- 
ments and Inventions as Well as Company Prosperity. 
Rewards for Technical Men Comparable to Earnings 
of Sales and Other Executives 


Is there a yardstick by means of 
which the value of an electronic 
engineer to his organization can 
be gaged? The matter of the 
compensation of engineer-exec- 
utives is a complicated one and 
a subject of grave importance 
not alone to the engineers in- 
volved but to the industry itself. 
Generally, engineers are under- 
paid by other-industry standards. 
Some sensible, equitable plan 
must soon be evolved.—Editors. 


all the people in the world, knew 
most about that special subject. 
The trouble is that he was sup- 
posed to be so completely overjoyed 
by the possession of this special 
knowledge—and his patents which 
are not his—that he would be com- 
pletely unaffected by his wife’s oft- 
repeated comments that they can’t 
afford to live with or up to his 
contemporaries who became law- 
yers, doctors, investment bankers, 
industrial executives, or went into 
business for themselves. 


Rented for life 


True, the corporation provided 
comfortably heated, lighted and 
well-equipped office and laboratory 
facilities. True, it provided a budg- 
et and a promise of life-long se- 
curity; these latter had a, by then, 
almost-forgotten, embarrassing un- 
reality about twelve years ago. The 
engineer who behaved himself and 
became top-notch man in his field, 
today in most cases, has as much 
future and “cross commercial” rec- 
ognition as the heating plant in 
the laboratory where he dwells. He 


is .a machine, rented for life and 
expected to function—regularly and 
well. 


Some forward-looking companies 
have seen this engineering cul-de- 
sac clearly, and whether by sound 
policy or by expedient, under to- 
day’s competition for technical 
men, have set about to provide sub- 
stantial recognition for engineering 
achievement. These companies, 
however, are few and far between 
so that our engineer today is by 
and large little better off than was 
the skilled Greek scholar during 
the early Christian era in relation 
to his Roman master-owner. 


Unless better methods are de- 
vised quickly and are made effec- 
tive, the coming years will see the 
best engineering minds _ seeking 
more lucrative fields and the less 
able men banding together in union 
organization to force the issue. 
Timely action by employers can 
avoid this, but what action? 


Some employers have tried a lazy 
yardstick like $100 per patent ap- 
plication. Others have made prom- 
ises that rivaled the traditional 
“blue sky” promoter. In a few in- 
stances engineers by retaining com- 
petent and understanding counsel 
have been protected by controlling 
their contributions. By and large 
the fear of “going overboard” in 
wholehearted recognition has re- 
tarded any satisfactory solution to 
this problem. 


We believe that a general pattern 
with special deviations to suit each 
individual case is a “must” for for- 
ward-minded companies, during 
this period of applying war-born 
developments to peacetime uses. 

In the first place, good engineer- 
ing means so much to industrial 
progress that any reasonably con- 
ceived incentive plan must perforce 
pay dividends. If it only eradicates 
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this practice of a company’s engi- 
neers’ saving their best ideas for a 
“special deal” with someone else or 
really doing their best work “on 
the side” for pay, it will make 
plenty of sense. After all, venture 
capital expects large rewards if re- 
sults are produced. Labor in gen- 
eral works for an incentive based 
on increased production. Salesmen 
operate on commission, Many exec- 
utives have bonus or stock option 
arrangements. Why should engi- 
neers be unique? 

Engineering in order to call and 
hold good minds and to inspire the 
profession to its maximum effec- 
tiveness, should be provided with 
attractive and adequate incentives. 
In such a fast moving branch of 
engineering as our electronic in- 
dustry only the best mentalities can 
keep up. Those who have the ability 
should be compensated in keeping 
with their achievements. To do so 
poses a personnel and administra- 
tive problem. 

We present here certain sugges- 
tions in the hope of stimulating 
thought and provoking comment. 
The following are in a sense alter- 
nates, but can be combined in 
whatever way seems best for any 
particular group or company: 


Compensation plans 


1. Straight periodic salary on a 
term contract basis with provi- 
sion for reexamination and ad- 
justment of the rate within 
classification limits at stated in- 
tervals by the department head. 

2. A straight periodic salary with a 
quarterly, semi-annual or annual 
lump sum bonus determined by 
the department head with the 
bonus amount set after examina- 
tion and evaluation of one or 
more of the following: 

A. Company profits 

B. Inventions conceived 

C. Patents applied for (value and 
number) 

D. Patents issued 
number) 

E. Original ideas of value to pro- 
duction for all the range of 
cost saving, work simplifica- 
tion, etc. items 

F. Independent thinking 

G. General cooperation 

H. Saneness of behavior 


. A base periodic salary plus a 
regular additional percentage de- 
termined on a calculable basis 
such as this: Of the entire com- 
pany or division earnings, actual 
or estimated, before taxes; a pre- 
determined fraction is set aside 
as an “Engineering Incentive 
Fund.” This fund then is ad- 
ministered by the department 
head on a periodically revised 
basis and distributed as addi- 
tional compensation to all en- 


(value and 


gineering group people with each 
individual’s share set much as in 
the manner outlined in para- 
graph 2 above. 


. A straight salary plus a periodic 
royalty calculated somewhat as 
follows: 


Evaluating results 


Each substantial contribution 
and/or patent introduced is to be 
assigned an arbitrary original 
value. This value will be revised 
each year. Each engineer’s indi- 
vidual part in that invention will 
be determined on a percentage 
basis (all-50 per cent-25 per cent, 
etc.). A “ledger account” to be 
opened where all such values are 
entered to the credit of each in- 
dividual engineer. This capital- 
ized basis would handle much in 
the manner done by patent hold- 


ing companies with cross-licens- 
ing agreements. Periodic distri- 
bution: of “royalties” would be | 
made to each “owner.” These 
would continue only during his 
term of employment. A fair per- 
centage, say 5 per cent, of the 
assigned value would be allowed 
for each element. The total cal- 
culated sum of all royalties would 
be paid by the company to this 
fund periodically. Depreciation 
of the patents over their life 
would be unnecessary as the roy- 
alty payments would cease on ex- 
piration or prior obsolescence. To 
avoid confusion this type of ac- 
count would be completely inde- 
pendent from company books 
and have no relation thereto. In 
other words, the engineering 
group would have their own pat- 
ent pool—company supported— 
(Continued on page 214) 


TELEVISION REFLECTIONS FROM AIRPLANES 


A question frequently asked is: 
Why can an airplane flying over- 
head at a speed low compared with 
a television signal (say 250 mph 
against some 650 million mph) pro- 
duce such a violent signal fluctu- 
ation in a television receiver. This 
phenomenon is a direct visual illus- 
tration of the same basic principle 
used by radar: the remarkable de- 
gree to which ultra-high-frequency 
waves are reflected. Referring to 
the diagram, the condition is as 
follows: 

A plane is flying at a height h, 
which is usually a small part of the 
direct separation distance d, be- 
tween the transmitter and receiver. 
Here two signals can reach the re- 
ceiver—the second signal being re- 
flected by the plane, If these sig- 
nals arrive in phase the total re- 
ceived signal is augmented. How- 
ever, since the plane is moving, the 
second path is continually changing 
in length—one instant the reflected 
signal adds to the normal value and 
the next instant it subtracts. At 
say 240 miles per hour a plane may 
move through about 21 wave- 
lengths of the signal per second if 
plane and signal directions are par- 
allel. This fluctuation would cer- 


How airplanes may cause 
video signals to fluctuate 


tainly be too fast to be noted by 
eye, if the radio equivalent of the 
Doppler effect were effective. 

However, the actual path length 
over the reflected path is equal to 
the sum of that from the trans- 
mitter to the plane (di) plus that 
from the plane to the receiver (d,). 
If the plane is over a point between 
these locations, dz is increased at 
approximately the same rate that 
d; decreases (or vice-versa if the 
plane is moving toward the re- 
ceiver). If the sum of d: and & 
remained exactly a constant, & 
ghost image and not a fluctuating 
picture would result. 

When the plane is over territory 
between the stations, but not neces 
sarily moving in the same line & 
the television signals, the common 
effect is that the total combined 
path di and de creeps up one o& 
loses out one wavelength at def- 
inite intervals along its path. A 
varying signal strength is received 
therefore which causes more or less 
violent fluctuation of picture in- 
tensity. 

The signal fluctuation rate may 
change over wide limits depending 
on the speed, height and direction 
of the plane. If it is flying outside 
of the territory between the trans 
mitter and receiver and in a path 
roughly the same as that taken by 
the television signal, it produces 4 
signal change twice as rapid as the 
Doppler rate (twice the 21 wave 
lengths figured in the examp 
above). However, if it happens * 
be flying at a larger angle with th 
signal direction, such as at Tr 
angles to it,-it can still produce! 
fluctuating: effect. A 
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Broadcasting studio with polycylindrical surfaces having random resonance characteristics at low frequencies. Reversible sections on one end wall 


provide a two-to-one range 


in reverberation time. 


Highest time is 1.4 seconds. 


The cylinders are vertical as 


well as horizontal 


SOUND STUDIO DESIGN 


e To obtain uniform acoustic re- 
inforcement with all frequencies of 
speech and music without having 
any unwanted resonance points, 
} engineers of KSL_ broadcasting 


studios, Salt Lake City, have re- 
designed the walls of the studio. 
The effect from the broadcaster’s 
point of view is that he can hear 
himself and others more clearly, 


Fixed absorbant is located in corner. 


4 ft. Designed for drama, this studio was built for bright sound effect. 


and he applies less effort to achieve 
a given acoustic level. In addition, 
placement of microphones and in- 
struments seems far less critical 
and the number of microphones is 
reduced to the point where in most 
cases one alone gets good results 
with orchestra. 

The object of adding the poly- 
cylindrical surfaces, shown in the 


photographs is to increase the dif- 
fusion of the sounds, particularly 
those of lower frequencies. Random 
resonance of the cylinders through 
the low frequency range offers con- 
siderable absorption by diaphramic 
action. It also increases diffusion. 
This means that the reverberation 
time can be fairly long without 
spoilage of articulation. 


The cylinder surfaces are Yg in. tempered masonite of standard 4-ft. stock. The radius of curvature is 
Absorption was then added until drama requirements were satisfied 


TECHNIC 


@ The main purpose of the VHF 
directional antenna is to increase 
the field strength at the receiving 
point, without the necessity of in- 
creasing the power of the trans- 
mitter. Since the half-wave dipole 
is the simplest type of VHF an- 
tenna, it is customarily chosen as a 
“reference” antenna and the effec- 
tiveness of any other antenna is 
evaluated in terms of the increase 
of the field strength at the receiv- 
ing point in comparison with the 
field strength which would be pro- 
duced by the reference dipole, 
when fed with the same power. In 
other words, if “reference” an- 
tenna, when fed with power P, 
produces the field strength Ex at 
the receiving point and if direc- 
tional antenna, when located at 
the same point as reference anten- 
na, and fed with the same power, 
produces the field strength Ep at 
the same receiving point, then the 
antenna field gain (in db) is de- 
fined as: 


Ep 
(AFG), = 20 log — 
Er (1) 


By G. GLINSKI 


Electronic Division, Northern Electric Co., Montreal, P. Q. 


Standing wave ratio obtained by means of slotted 


line used to correct power input to antenna under test 


An antenna gain of 10 db means 
therefore that the directional an- 
tenna produces a field strength 
about three times as high as the 
reference one. To produce the 
same field strength with the refer- 
ence antenna would require ten 
times as much power. 


Ep 
Given —, (AFG): can be found 
Er 


from Fig. 1. 


From the above definition it 
follows that the gain measurement 
reduces to the field strength mea- 
Surement: a) when reference an- 
tenna is used; b) when directional 
antenna is used, under the proviso 
that both antennas are fed with 
the same. power. Hence, for an- 
tenna gain measurements, and in 
addition to the directional antenna 
under consideration, the following 
items are required: 


1) Reference Antenna 

2) Receiving Field Strength 
Measuring Equipment 

3) Transmitting Power Measur- 
ing Equipment 


24° 26 #28 #30 #32 #34 #36 #38 40 fo/e, 


If -the directional antenna under 
consideration is of such a type that 
it has some form of half-wave di- 
pole as a driving (active) element, 
this element, after the removal of 
all other elements, can be used asa 
reference antenna. Otherwise 4 
specially built half-wave dipole, lo- 
cated at the point where the direc- 
tional antenna is placed atfter- 
wards, can be used as a reference 
antenna. 

Relative measurements 


Since in the antenna field gain 
formula (1) only the ratio of the 
field strength is involved, only rel- 
ative values of the field strengths 
need to be measured. If the proper 
field strength measuring equipment 
is not available, any calibrated re- 
ceiver (without avc) can be used 
for the same purpose. 

Any appropriate equipment can 
be used for the measurement o/ 
power input, but a measuring se- 
tion of the feeder line is convenient 
and can be used with particular ad- 
vantage in the way described be- 
low. : 


If, as is customary, a coaxial 


Fig. 1—Curve showing, the antenna field gai 
in db when the ratio of field strength of dé 
rectional and reference antenna is knows 
Fig. 3—Input impedance Z of line is resistive 
at point of voltage minimum. Fig. 4—Come- 
tion for different power input 
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feeder is used, the measuring sec- 
tion of the feeder line takes the 
form of, approximately, a wave- 
length section with equidistant 
holes in the outer conductor to 
permit the measurement of the 
voltage distribution. These holes 
are conveniently numbered 0, 1, 2 
_...n starting from the near end. 
An example of such a measuring 
section is shown in Fig. 2. 

As far as the choice of the loca- 
tion of the measuring section is 
concerned, it is desirable to place it 
as near to the antenna as possible. 
Since this usually requires a serious 
alteration of the existing installa- 
tion, however, the simplest solution 
is to place the measuring section 
between the transmitter and the 
antenna feeder proper. 


Power measurement 


If the input admittance of the 
feeder (with the directional an- 
tenna connected at its far end) is 
G+jB and if the input voltage is 
V (rms) then the average (active) 
power delivered to the feeder is 

P = GV? 
(2) 

If the feeder is lossless, this 
power is also equal to the power 
delivered to the antenna. 

If the feeder introduces some 
losses, there will be a continuous 
loss of power along the feeder and 
the power delivered to the antenna 
will be smaller by the amount lost 
in the feeder itself. 

Hence the power measurement 
by means of the measuring section 
is based on the simultaneous mea- 
surement of the conductance and 
Voltage at any point of the feeder. 
Moreover, if between the antenna 
and the feeder input there is an 
appreciable length of the feeder, 
the power loss due to the attenua- 
tion should be taken into consid- 
eration in the way explained below. 
_ To measure the power the follow- 
a oe seems to be the sim- 

est: 

The voltage maximum, V max, 
and minimum, V min, are measured 
on the measuring section. The ra- 

V max 


S$ Fs 


gives the standing wave 


Fig. 2—Measuring section of co-axial feeder 
line consists of a wave length section with 
*qidistant holes in the outer conductor to 
Permit the measurement of voltage distribution. 

holes are conveniently numbered 0, 1, 2, 
tte., starting at near end 
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Fig. 5—The ratio of effective attenuation of the feeder to the attenuation under 
matched conditions is plotted against the measured voltage standing wave ratio 


V max 
q= 


V min 
(3) 
As is known from transmission 
line theory, the input impedance 
of the feeder at the point of min- 
imum voltage is purely resistive 
and has the value: 
24=— 
q 
(4) 
where Z.—characteristic impedance 
of the line. 
Therefore, the input admittance 
at the same point is 
1 q 
a4 — 
Z Zo 
(5) 
and the power 


— 


qV°min 
P = YV*min = 
Zo 

(6) 
If, with the directional antenna 
connected, the measured power is 
Pp whereas with the reference di- 
pole connected the measured power 
is Pr, then the antenna field gain 
(AFG): corrected for the constant 

power input to the feeder is: 


(AFG) »=20 log [ (Ep/\/Pp) /(Ex/\/Pr) ] 


Ep Pp 

= 20 log — + 10 log — 
Ex Pr 

Pp 

= (AFG). + 10 log — 
Pr 


(7) 
where (AFG), is given by the for- 
mula (1). 

(Continued on page 222) 


GENERATION OF ATOMIC]! 


@® Night and day at Hanford, 
Wash., next to the Columbia River, 
a number of self-generating chain 
reaction piles are producing large 
quantities of heat in connection 
with the transmutation of uranium 
into plutonium. For every gram of 
plutonium up to 1,500 kw hours of 
heat energy are produced and re- 
moved by the cooling action of the 
river. 

This heat energy has been wasted 
and there were no attempts to 
harness it because effort was con- 
centrated toward the single goal of 
producing an atomic bomb. 

However, in the light of such pro- 
duction of energy from small 
amounts of material who can say 
that atomic power is not ‘here! 

Of course, there are engineering 
difficulties connected with using it. 
One obvious way of extracting the 
energy would be to reduce the flow 
of cooling water so that the tem- 
perature would rise to the steaming 
point. Possibly troubles would be 
encountered in this scheme. Doubt- 
less, there is no demand for much 
power in that region of the United 
States so that an attempt to use 
it would prove uneconomic. The 
fact remains that here ready at 
hand is a means for utilizing nu- 
clear binding energies to produce 
useful heat. 

Judging by the presently avail- 
able information, initial develop- 
ment of atomic energy would be as 
a primary source of power, like coal. 
There is no reason to suppose that 
shortly this binding energy can be 
applied directly to industrial and 
domestic processes without going 
through a series of complicated 
power plants any more than that 
coal could be so used. However, 
that need not worry us, since 
atomic power is undoubtedly here 
and may soon be ready to furnish 
electricity for our radios, our homes 
and our factories. 

Modern nuclear physics postu- 
lates the atom to be made up of a 
nucleus bearing a positive electric 
charge surrounded by a system of 
electrons at various distances each 
bearing a negative electric charge 
of 1.60x10°!® coulombs. When the 
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By H. GREGORY SHEA, 


Associate Editor, Electronic Industries 


Electronic principles familiar to tube engineers are of 
vital importance in the development of nuclear energy 


positive and negative charges are 
equal the atom is electrically neu- 
tral. The nucleus is supposed to be 
made up of one or more positively 
charged particles of matter called 
protons together with particles 
bearing no charge called neutrons. 
Since the proton has a mass of 
1.6729x10°°4 grams and the mass of 
the neutron is 1.6751, while the 
mass of the electron is 9.1067x10-28 
grams it can readily be seen that 


The Isotron, a promising but undeveloped 
scheme for separating U235 from U238,_ It 
utilizes the klystron bunching principle 
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as it takes about 1836 electrons to 
equal one proton, the protons and 
neutrons account for most of the 
mass of the atom. The mass unit 
used in physics is slightly different 
from any of these being equal to 
1.6603x10-°4 grams, or 1/16 the mass 
of an atom of oxygen in its most 
common form. 

Hydrogen is the simplest atom 
known, having a nucleus consist- 
ing of only one proton with one 
electron surrounding it, while 
uranium until recently has been 
the most complex known atom hay- 
ing a nucleus consisting of 9 
protons and 146 neutrons with 9 
electrons surrounding the entire 
mass. 


Atomic number 


In writing nuclear equations the 
number of protons in a nucleus of, 
what is the same thing, the nunm- 
ber of positive charges on a nucleus, 
is called the atomic number and 
is designated by the letter Z. The 
entire mass of the nucleus con- 
Sisting of protons and neutrons 
designated by the letter A is called 
the mass number. The atomic num- 
ber and mass number are written 
respectively as a subscript before 
and a superscript after the chemi- 
cal symbol of the atom thus: 92U**. 

Since the diameter of a nucleus 
is about 10-!2 centimeters while 
that of an atom is 108 centimeters, 
it can be seen that most space is 
empty. 

Atoms having the same charge 
but different masses are called 
isotopes and in the last twenty 
years a very great number of these 
has been found, As they have 
identical numbers of electrons 
(equal to the number of protons) 
and as these appear to control the 
chemical behavior of matter, iso 
topes have the same chemical It 
actions. On the other hand, tw 
different chemical elements havilé 
different charges may have the 
same mass and in such cases alt 
called isobars. 

Other particles mentioned in the 
literature are alpha particles which 
are helium nuclei containing tw 
protons and two neutrons havilé 
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rays consisting of a stream of elec- 
trons, gamma rays consisting of 
very short electromagnetic radia- 
tion similar to radio waves or 
x-rays, positrons which are positive 
electrons emitted by some artificial 
radioactive nuclei and deuterons 
which are nuclei of heavy hydro- 


one neutron. Photon is the name 
used for a certain quantity of 
radiant energy. 

Radioactive materials, or those 
bombarded by some kind of radia- 
tion, may give up various kinds of 
particles or radiation such as those 
listed above. The particles which 
have been found of such extra- 
ordinary use in the development of 
atomic energy have been the neu- 
trons. As stated before, these are 
characterized by their lack of any 
charge. This permits them to pro- 
ceed through matter unaffected by 
the intense electric fields surround- 
ing the nuclei. 4 

One of the important discoveries 
of physics has been that the sum 
of the masses of the protons and 
neutrons making up the nucleus of 
an atom is not equal to the mass 
of the atom nucleus. For example 
the total mass (in mass units of 
1.6603x10-°4 grams) of the com- 
ponents of the helium nucleus is 


Protons Neutrons 


2 X 1.00758 +- 2 x 1.00893 = 4.03302 


whereas the mass of the helium 
nucleus itself is 4.00280. As can be 
seen the difference is equal to about 
30 mass units, 

A number of years ago through 
the work of Einstein and others it 
was discovered that the mass of a 
moving electron depended upon its 
velocity, and consequently classical 
force, mass, acceleration relation- 
ships must be modified when deal- 
Ing with electrons or other atomic 
particles whenever their velocities 
begin to reach 1/10 or more of the 
Velocity of light. For an electron 
such a velocity would be reached 
if it were subjected to an accelerat- 
ing voltage of about 6,000 volts. 

This discovery obviously indicated 
an equivalence between mass and 
nergy. This Dr. Albert Einstein 
formulated in his equation E = mc? 
Where E and m are energy and 
Mass and ¢ is the velocity of light. 

us multiplying .030 mass units 
(1.6603x10-24 grams) by 9x10?°, the 
Square of the velocity of light one 
obtains 4.5x10-5 ergs per nucleus. 
Since there are 6.07x1023 molecules 

& gram molecular weight this 
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The Calutron. 


ra CROSS SECTION OF 
ELECTROMAGNET 


UNIFORM FIELD VAPOR 
FOR IONS ACROSS HIGH VACUUM OF 
HEAVY LIGHT SPACE BETWEEN POLES URANIUM 


Many of these were used in the bomb project. 
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STREAM 
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Accelerating voltage applied 


to particles of equal charge but different mass produces velocities differing by ratio v/v, = 


(m,/m) 3/2, 


that as a result they are in the ratio of R/R, = 


equals 2.7x10!® ergs per 
molecule of helium. 

In other words we have reached 
the startling conclusion that a 
gram of helium has 188,750 kilowatt 
hours less energy than its indi- 
vidual protons and neutrons due to 
their association in helium nuclei. 
Since energy cannot be destroyed 
it must have been liberated during 
the combination. Hence, if we 
could find a way of combining 
protons and neutrons in free space 
into helium nuclei, we would pre- 
sumably be able to generate such 
an amount of power for each gram 
of helium we made. 


Binding energy 


This energy is called the binding 
energy of the nucleus. As the bind- 
ing energy per particle is calculated 
for various elements it is found 
that the elements in the middle 
of the periodic table having mass 
numbers ranging from 40 to 100 are 
most strongly bound, the energy 
decreasing toward the lower as well 
as toward the higher ends of the 
table. This suggests to the mind the 
possibility of obtaining energy 
either by breaking down heavy 
atoms or combining light ones. 


gram 


In the magnetic field the radii of motion depend on charge and velocity so 


mV/eH 


= mm,'/7 / mm '/? = (m/m,)*/? 


m,V,/eH 


Now both of these things actu- 
ally have been done—at the lower 
end of the scale by bombarding a 
lithium target with protons to pro- 
duce two helium nuclei each with 
an energy of 8.5 million electron 
volts, equal to 65,000 kilowatt hours 
per gram of lithium, and at the up- 
per end by the breakdown or fis- 
sion of U235 atoms into atoms of two 
groups of a number of other ele- 
ments which shoot off at enormous 
velocities corresponding to an en- 
ergy level of 200 million electron 
volts (Mev). It is the latter type of 
reaction, of course, that made pos- 
sible the atomic bomb. 

In 1940, A. V. Grosse of Columbia 
published a fission equation show- 
ing identification of the following 
elements in the fission. products; 
molybdenum, iodine, xenon (4 iso- 
topes), cesium (2 isotopes), lanthan- 
um and cerium. Masses ranged 
from 127 to 140 in the iodine-cerium 
group and around 92 for the light 
group. 

The variety of products is ap- 
parently due to the fact that the 
ratio of neutrons to protons is 
greater in the very heavy atoms 
than in the middle range ones. 
Therefore two lighter atoms result- 
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The cyclotron at the department of terrestrial magnetism of the Carnegie Institution of 


Washington. 


ing from fission have an excess of 
neutrons to dispose of before reach- 
ing stable isotopic forms. These ex- 
cess neutrons can be either emitted 
or can become protons if an elec- 
tron is emitted. In the breakdown 
of uranium there is a considerable 
number of excess neutrons avail- 
able. The products of breakdown 
are the results of the various pos- 
sible combinations obtained by 
neutron or electron emission. 

The neutrons which are used to 
initiate the breakdown of uranium 
can be obtained by the bombard- 
ment of certain elements such as 
beryllium or boron by natural alpha 
particles. A common means of do- 
ing this is to use a mixture of 
radium and beryllium, the alpha 
particles of the radium penetrating 
the Be® nuclei. These then give off 
neutrons and become stable carbon 
(C12) nuclei. There are a number 
of other reactions that could be 
used for the same purpose. 


Capture probability 


We have seen above how small 
the nuclei are in comparison to 
the space occupied by atoms so 
that it becomes important to con- 
sider what chance a stream of 
neutrons has of hitting atomic 
nuclei in its passage through target 
material. This is a statistical ques- 
tion which can be resolved by well- 
known methods of geometrical 
probabilities and depends on the 
number of atomic centers in an 
area of a plane perpendicular to the 
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It weighs over 225 tons, is over 12 feet high, 30 feet long and 20 feet wide 


direction of the neutron stream. 
As an extension of this plane idea 
it is convenient to express the 
probability that a particle will hit 
such a target in terms of a cross- 
section. This cross-section in square 
centimeters is defined as the ratio 
of the number of processes occur- 
ring to the product of the number 
of incident particles and the num- 
bér of target nuclei per square 
centimeter. Such _ cross - sections 
vary enormously depending on the 
materials and on the impinging par- 
ticles, as much as from 1,000x10-*4 


1 
cm? down to —— x10-4 cm?2. 
1,000 


Ordinarily uranium is predom- 
inantly the 92U2%8 isotope contain- 
ing about one part in 140 of 92U?5. 
As previously stated 920255 can be 
broken down with the release of 
tremendous energy. However, when 
U?38 is bombarded with neutrons 
it does not break down ‘but pro- 
duces 920239 plus gamma rays. 
92U239 transmutes into neptunium 
93sNp239 with the emission of one 
electron, the half life of this process 
being 23 minutes. In turn 93Np239 
transmutes into plutonium, 94Pu?39 
with the emission of one electron 
and gamma rays in a half life 
period of 2.3 days. Like U235, 
Pu239 is subject to fission when 
bombarded by neutrons, Also like 
U255 it releases about the same 
amount of energy. 

With this background of infor- 
mation it can easily be seen that 


if a substantial amount of either 
U235 or Pu23® could be obtained and 
could be caused to break down 
rapidly, an explosive action would 
result and that the energy release 
of 200 Mev would be equal to 23,000 
kwh per gram of substance ex- 
ploded, or about, 3.57x10!° Btu/Ib. 
Even if only 1/10 of 1 per cent of 
the energy were released before the 
bomb flew apart and the reaction 
stopped this would amount to 36 
million Btu per pound of substance, 
Assuming that the specific heat of 
the exploding material were 1/30 
that of water the temperature rise 
due to the transformation of that 
amount of energy into heating a 
pound of material would be one 
billion degrees F, an almost incon- 
ceivable temperature. 


Chain reaction 


The question that immediately 
arises in an engineer’s mind is 
that if all these figures are true, 
how can there be any uranium left 
in the world. In other words, why 
hasn’t all of it disintegrated long 
ago? This immediately brings up 
the question of chain reaction. If 
an ordinary combustible substance 
such as a piece of paper is ignited 
with a match, heat generated by 
the burning of the paper at any 
one spot is sufficient to ignite the 
paper all around that spot and s0, 
the process of combustion goes on 
until all of the paper has been 
burned. All of us, however, have 
had the experience of trying to 
light a fire in the fireplace using 
heavily coated magazine paper and 
have found that often after being 
started it would go out due to the 
large amount of non-combustible 
material present. 

It is the same way with uranium 
occurring in nature. The amount of 
fissionable material is so small 4 
proportion of the entire quantity 
of uranium that a chain reaction 
cannot proceed and the neutrons 
produced by fission do not produce 
enough secondary fissions to keep 
the process going. In order to have 
a chain reaction it is necessary 
that the ratio of fissions produced 
secondarily to those produced pri- 
marily be greater than 1. If this 
ratio is less than 1 fission will die 
out. Now neutrons may be dissi- 
pated in four different ways: 


(1) They may escape out of the 
material entirely. 

(2) They may be captured by the 
uranium in, a manner not pro 
ducing fission. 

(3) They may be captured by im 
purities. 

(4) They may cause fission. 

Naturally, whether a ratio % 
multiplication factor greater thal 
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1, as mentioned above, can be 
maintained depends on the fre- 
quency of occurrence of these vari- 
ous means of dissipation of neu- 
trons. The escape ratio naturally 
depends on the relation between 
the surface of the active material 
and its volume and hence there is 
a critical size which will permit a 
chain reaction to exist and below 
which none can take place. 
Non-fission or so-called reso- 
nance capture of neutrons by ura- 
nium atoms generally occurs when 
neutrons have a speed higher than 
that for which fission capture oc- 
curs. Since fission itself produces 
high speed neutrons which are in- 
effective in causing further break- 
downs, they must be slowed down, 
but in slowing down they must 
pass through the middle speed 
range. In order to slow down the 
neutrons efficiently it is desirable 
to make them pass through a re- 
tarding or moderating material. 
This should have a low atomic 
weight because in elastic collisions 
the ratio of energy carried off by 
light and heavy particles is in- 
versely proportional to the masses 


F 
) 
f involved. For this purpose carbon 
» —& in the form of graphite has been 
j & used. 
y Graphite pile 
4 It can be shown by calculation 
. that the number of medium speed 
" neutron collisions can be reduced 
n more by having lumps of uranium 
4 separated by the graphite rather 
‘4 than by having an intimate homo- 
2 geneous mixture of uranium and 
4 graphite. Furthermore, since U?88 
ig has a large capture cross-section 
“4 for medium Speed neutrons, pro- 
le ducing U239 but not fission, it wastes 
neutrons, and it seems obvious that 
- by separating U235 from U?38 and 
of discarding the latter, a chain re- 
. action might be set in motion. 
ity In producing the atomic bomb 
rf both U235 and Pu239 were made so 
— that no possibility of success might 
i be overlooked. 
~ep The Pu239 manufacturing process 
as at the Hanford Plant in Washing- 
ary ton near the Columbia River em- 
ai bodies the principle of a controlled 
at chain reaction occurring in a pile 
nis consisting of graphite interspersed 
die With uranium. The first model of 
“a such a chain reaction pile was built 
ma tough spherical form some- 
What like a door knob. It consisted 
the f graphite bricks built up in lay- 
*ts, alternate ones of which con- 
the B ined lumps of uranium at the 
or0- pen of squares. It had about 
_ lb. of metal altogether and 
oe rf control purposes had ten slots 
passing completely through it. One 
os of bricks was arranged so that 
could be pushed completely out 
> ot : the pile. Control was obtained 
that HB °Y Tods of boron steel having a 
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high neutron absorbing capacity 
placed so that they could be pushed 
in and out of the control slots. A 
multiplication factor of 1.00u0 was 
obtained with this pile and while 
at first it was operated at a power 
of % watt this was later increased 
to 200 watts, a limit caused by the 
danger of radiation of the radio- 


.active substances to the street. 


(The pile was in the West stands 
of the University of Chicago sta- 
dium.) 

Since the production of one gram 
of plutonium per day results in the 
liberation of energy at the rate of 
500 to 1,500 kilowatts it is appar- 
ent that very expensive cooling fa- 
cilities would be required for large 
scale production. 


Pilot plant 


To facilitate study of problems in 
connection with handling of sub- 
stantial quantities at Hanford, a 
pilot plant was built at Clinton, 
Tennessee. Instead of having the 
uranium formed in lumps, in this 
case the pile consisted of a cube 
of graphite containing horizontal 
channels. Uranium in the form 
of metal cylinders protected by 
gas-tight casings of aluminum were 
placed in these channels and cool- 
ing air was forced through the 
channels. 

After the reaction has been go- 
ing on for a certain time the cans 
containing uranium are pushed out 
of the pile and chemical separa- 
tion of the plutonium proceeds. The 
means used to separate out the Pu 


General view of a cyclotron. The cast steel 
may be seen. Applied to “Calutron” use, the 


involved the phenomenon of co- 
precipitation, i.e., the precipitation 
of small concentrations of one ele- 
ment along with a carrier precipi- 
tate of some other element. 


U235 separation 


The success of the separation 
process at Hanford has exceeded 
all expectations and it is interest- 
ing to note that the process was 
developed from a knowledge of plu- 
tonium chemistry gleaned from less 
than a milligram of the material. 

As stated above, at the same time 
that work on plutonium was pro- 
gressing, investigations were car- 
ried on to determine a method of 
separating U?*> from U*%*, Two 
general methods of separation have 
been used, the _ electromagnetic 
method and the diffusion method. 
The electromagnetic method made 
use principally of what came to be 
called a “calutron” which name is 
a contraction of California Univer- 
sity’s cyclotron. Briefly the prin- 
ciple of the calutron consisted of 
producing positive uranium ions, 
accelerating them into the field of 
a very powerful electromagnet 
which causes them to move in a 
circular path and collecting them 
after they have traversed a semi- 
circle. The separation between 
U235 and U?88 depended on the fact 
that one of them having a slightly 
greater mass would move in a 
semi-circle of greater radius than 
the other. 

By placing suitable collectors at 
the termination points of these 


pole structure, field coils and magnetic gap 
gap is evacuated to permit movement of ions 


semi-circles of different diameters, 


the separate isotopes could be: 


caught. The ions were produced by 
shooting a beam of electrons 
through the vapor of a uranium 
salt and permitting the resulting 
ionized uranium particles to go 
through a slit and through an elec- 
tric field which accelerated them. 
It -can readily be seen that ions 
coming out of the slit would ini- 
tially be moving in slightly differ- 
ent directions, the total dispersion 
angles depending on the width of 
the slit. All ions of equal mass, 
however, would move in _ semi- 
circles of the same diameter and 
therefore after completing a semi- 
circle they would re-converge so 
that the logical place to put the 
collector was at the re-conversion 
point. 


Cyclotron magnet 


This electromagnetic separation 
method immediately produced 
greater concentration than gaseous 
diffusion methods and work pro- 
gressed on it energetically. There 
was available at Berkeley a giant 
cyclotron magnet with a pole diam- 
eter of 184 in. and a gap of 72 in. 
which was to be the largest in 
existence. Its completion had been 
interruped because of the war and 
therefore it was available for dis- 
mantling and use in this electro- 
magnetic separation scheme. Much 
work resulted in a great increase in 
the beam strength of the ion. The 
width of the slit was increased to 
permit more ions to go through 
and magnetic focusing methods 
were used so that the dispersion 
would not be too great. 

On the basis of the Berkeley work 
a plant was built at the Clinton, 
Tennessee, site consisting of a 
number of units for this type of 
separation. 

Another interesting scheme of 
separation is based on introducing 
a low intensity radio frequency 
electric field which would cause the 
ions to bunch in their progress 
down a tube in a manner similar 
to that used for klystron high fre- 
quency oscillators. By applying a 
transverse focusing electric field 
with a radio frequency component 
synchronized with the arrival of 
the bunches, isotopes can be sepa- 
rated inasmuch as the bunches of 
ions of different mass travel with 
different velocities and therefore 
became separated. By this means 
U233 ions can be deflected from 
the stream whereas the U?*> ion 
bunches can come through and be 
selected. Although this scheme 
held great promise, work on it was 
discontinued to permit more atten- 
tion to be given to the calutron 
method. 

Of course, in the electromagnetic 
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Close up of target and accelerating chamber of the Carnegie cyclotron. In using these for 
uranium isotope separation, a number of modifications had to be made. Main magnets were kept 


method of separation of the iso- 
topes, a balance had to be struck 
between the yield per stage and the 
purity obtained per stage. If the 
purity were run up, the yield of 
course went down, so that finally a 
large number of stages were built. 


Gaseous diffusion 


It was recognized early that if the 
raw materials could be enriched 
even by a slight amount, an enor- 
mous benefit would result. In or- 
der to do this a thermal diffusion 
plant for the separation of isotopes 
was constructed and its product 
was used as a feeder for the elec- 
tromagnetic separation plant. Ther- 
mal diffusion depends on the fact 
that if there were a temperature 
gradient in a mixed gas there 
would be a tendency for one type 
of molecule to concentrate in the 
cold region and the other in the 
hot region. 

In addition to the above a plant 
was built for gaseous diffusion at 
Charlotte, North Carolina. This 
was based on the principle that the 
rate of diffusion of a gas through 
an ideal porous barrier is inversely 
proportional to the square root of 
its molecular weight. Thus if a gas 
consisting of two isotopes starts to 
diffuse through a barrier into an 
evacuated vessel the light isotope 
diffuses more rapidly than the 
heavier. 


In conclusion, a word should be 
said about the production of the 
bomb itself. From what has gone 
before it is obvious that a certain 


minimum size was required for the 
reaction to proceed. This suggests 
a means of keeping the bomb inac- 
tive until the correct moment by 
keeping pieces of the reactive ma- 
terial separated from each other 
and bringing them together with 
great rapidity at the time of deto- 
nation. This could be accomplished 
by firing one of the portions of the 
bomb against the other portion to 
detonate the bomb. In addition 
the bomb would have to be en- 
closed in an envelope which re- 


- flected many neutrons back int 


the reactive material and which 
would have a high inertia, thereby 
delaying the expansion of the re- 
active material inasmuch as fission 
takes place in 10-2 seconds. 


Air-borne Radio Station 


Army communication units estab- 
lished radio contact with Manila 
only 45 minutes after Americal 
troops landed on Japanese soil. The 
contact was established by a high 
power station which had been built 
into twelve transport planes and 
flown to the Atsugi airfield with 
advance units. 


The station was constructed 0 
42 hours’ notice and was compr 
of four three kw transmitters, five 
800-watt transmitters, and fou 
jeep-mounted control towers. Be 
sides being used for Manila com 
tact, the station was also set up 
as a navigational direction aid {0 
approaching aircraft. 
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3000 MC OSCILLATOR—Certain financial interests are 
said to be negotiating with an inventor who has 
developed a means of producing 3000 mc oscillation 
with an ordinary receiving tube. The scheme is sup- 
posed not to depend on the ordinarily limiting tube 
constants such as inter-electrode capacitance. 


CANDLELIGHT TELEVISION was actually demonstrated as 
a possibility of the new supersensitive video pickup 
—indicating that postwar television will no longer 
require studio intensities of hundreds of foot- 
candles. A visiting group saw a television scene il- 


luminated only by one candle! And the pickup was 
excellent. 


‘RETINA SENSITIVE TO UV—At Harvard biological lab, 


Dr. George Wald in experiments with persons whose 
eye lenses have been removed in cataract operations, 
finds that the human retina, freed of its lens filter, 
is highly sensitive to ultra violet or ‘black light.” At 
365 millimicrons, this average sensitivity of lensless 
eyes is 1000 times normal. In fact, under black light 
which made the room Stygean-dark for normal eyes, 
60-70 year old patients read a test chart top to 
bottom. 


BRITISH STUDY FOLIAGE SHIELDING—Regarding recent 
articles on the subject of foliage shielding at tele- 
vision and FM frequencies, the British have recently 
completed some very thorough engineering measure- 
ments on the effect of leaves on UHF, continuing 
these studies up to centimeter waves. This informa- 


tion should be released for publication within six 
months. 


KRYPTON ONE-TENTH-WATT LAMPS, which have been 
developed in Westinghouse laboratories at Bloom- 
field, N. J., offer many new applications for pilot 
lamps, instrument boards, clock and dial illumina- 
tion, These little KR-110 volt fluorescent lamps, 
containing double spiral electrodes, glow with yel- 
low-green light at the maximum sensitivity of the 
human eye. They are rated at 3000 to 5000 hours’ 


life, so that for many uses they will be burned con- 
tinuously. 


SOUND AT 30,000 FT.—The jet plane which flew from 
Dayton to New York in an hour, was announced to 
have a speed of 550 miles per hour, nearly the “speed 
of sound”. At 30,000 ft., the plane’s usual height, 
sound has a speed of 680 miles per hour, compared 
with 750 miles per hour at sea level. 
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Thru the LABORATORY KEYHOLE 


Current Research that Forecasts Future Electronic Developments 


PISCATORIAL ELECTRONICS—Laboratory tests underway 
indicate that elimination of bad odors from fish re- 
duction plants by drying the fish meal with heat 
from infra-red lamps may enable the plants to be 
more conveniently located for reception of raw ma- 
terial and shipment of finished product. Further- 
more, schools of fish can be located by means of 
under-water sound detectors instead of depending 
upon the sheen they cause in the water. Finally, 
Pacific Coast canneries are also experimenting with 
high-frequency cooking in glass jars. 


RED POINTS FOR LAB WORKERS—Dr. Irving Langmuir, 
who has just returned from a visit to Russian lab- 
oratories and research institutes, reports that Soviet 
scientists and laboratory workers are, as a matter 
of governmental policy, regularly rewarded with ex- 
tra ration allowances as well as money. Since such 
rationed goods, including food, furniture and cloth- 
ing are sold at pre-war prices, while unrationed 
goods carry a surtax as high as 99 per cent, money is 
of little importance in the present economy of the 
Muscovites. 


OLD CHINESE CUSTOM AIDS RADAR—In China for ages, 
prisoners have been restrained by simple woven 
Sleeves placed on their arms. If they try to pull 
away, the woven sleeves are drawn tight and grip 
more firmly than ever. Later this idea was imported 
to America and used as a cable-grip for drawing 
cables into conduits. And now the Signal Corps has 
applied the pull-grip to removing radio and radar 
tubes from their sockets, when the pulling is hard. 
Several thousand Kellems grips have already been 
purchased for this purpose. 


SIMPLICITY IN CHANGERS—New Erwood record-changer 
reported from Milwaukee to have only four moving 
parts. Finished laboratory models are now being ad- 
vanced to be made ready for production schedules 
running several thousand per day. 


NOTE: Please don’t ask us for more details about any of the 
foregoing. We present here all the information we have. As 
soon as we get more about any of these situations, full details 
will be printed in Electronic Industries. Our editors run 
across many interesting tips, leads, and rumors, both well- 
founded and baseless. We thought you would be interested in 
hearing about them, even if we can’t give all the details or 
vouch for their authenticity. Editors. 


CENTRALIZED LABORATORIES FOR BASIC RESEARCH 


Formerly it was the practice of large corporations to have research for their various departments and 
subsidiaries done in scattered local laboratories under the direction of each division. Now a change is taking 
Place in the direction of having all basic scientific research concentrated in a principal research laboratory, 
while subsidiaries tackle only immediate product research. This newer policy is evident in GE's retention 
of basic electronic research at Schenectady, despite its plans for a great electronic center at Syracuse. Also, 


RCA's Princeton, N. J. laboratory layout, follows this principle, as will General Motor's new $20,000,000 
research center near Detroit. 


More and more, parent corporations will insist on keeping in their own hands all basic research of their 
fields. 


a 
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PRACTICAL PROBLEMS OF 


By C. W. FRANKLIN, 


Cambridge Thermionic Corp., Cambridge, Mass. 
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A systematic approach to methods that will result in re- 
ducing differences under conditions otherwise standard 


FREQUENCY CONSTANT IN INCHES 
a A 


Fig. 1—Length/thickness vs. frequency con- literally the case then problems of 
stant for AT cut crystals In the manufacture of quartz crys- dimensioning would not exist. It 
tal units as in all other branches of | WOuld merely be necessary to as- 
the electronic industry the impatient | “8” the determining dimension in 
[ and exaggerated demands of the such a way as to obtain the desired 


ACTIVITY 


war years have forced development. would result. 
Problems which defied theoretical But it must be always kept in 


> solution have had to be tackled mind that, despite its usefulness in 
Pd practically and have somehow been | electric circuits, a piezo-crystal is 

FREQUENCY sant solved. Furthermore a vast amount primarily a vibrating solid. As such 
iA N\ of material has passed through criti- it is subject to the mathematical 
CYCLES \ cal fingers and yielded up new laws of elasticity in which boun- 
knowledge. Thus we are now in a dary conditions are vital. Hence, a 
-~ 40°C 0 +70°C position to do many things that we change in any one of its dimensions 
could not have attempted before, may well affect all its modes of vi- 
Fig. 2—dActivity-temperature and frequency- and to advance even further in bration. Thus when we are con- 
temperature for well-mounted, well-dimen- cerned with the frequency of a 
sioned BT crystal others. plate in its thickness mode of vi- 
bration, we may not a priori as- 
sume that thickness alone is the 


-400 


crystal field lies in the direction of mensions affect it. 
—— the standardization of electrical That this last statement is so 
ASSING and mechanical characteristics. may be readily verified: A thickness 
Crystals of a given cut and fre- vibrating crystal (AT or BT) is sys- 
quency should not vary as much tematically altered by progressive 
with respect to resistance, induct- reduction of its length (or width). 
ance, capacity, activity and fre- Its frequency as read with a de- 
quency drift, as is commonly the viator is recorded with successive 
case. Since tolerances and tech- values of the dimension under con- 
nics in the matter of cutting, lap- sideration. It is then seen that the 
ping, finishing and mounting are frequency is seldom twice the 
accurately prescribed, this diver- same: That changes of .002 in. may 
gence must proceed from some _ be accompanied by changes of +300 
other source. cycles or more and that the over- 
It has been observed that in all trend for substantial reduction 
“thickness” crystals certain face di- in surface area is always a substall- 
Fig. 3—(Above) Activity curves showing mensions are extremely favorable tial increase in frequency. Thus 
three types of failure not due to dimensions to desirable behavior and certain the thickness which has been left 
others extremely adverse. Some unchanged throughout is not the 
sort of dimension control is, there- unique determining factor. 
fore, called for. Unfortunately, Mathematics is corroborated by 
_ there is as yet.no complete body of practice in finding this phenom: 
| | | | information on the vital question of enon to exist. Unfortunately math- 
ACTIVITY t | dimensioning. It is the purpose of ematics fails us at this point: It 
| this paper to offer a systematic ap- states the difficulty but does no 
proach to the subject. offer the cure. The problem of the 
Let me specify what is meant by ‘nite vibrating plate is incomplete. 
dimensioning. Every crystal when ly Solved, and if our knowledge ¢ 
finished has one dimension which its behavior is to be made mol 
is thought of as governing its fre- Precise we must rely on we I 
quency, which is determined as the M™ental methods. From cum ad 
ratio of a certain constant K (the tive experimental data we MN. 


2 ey 
frequency constant) and this di- ‘SeeK to discover what choice 
pian crystal dimensions for a given cll! 


EQUENCY ) K leaves the mode of vibration ? 
mension, ie, f = —. If this were which we are interested at any timé 
t most immune to changes in tht 


Fig. 4—Badly dimensioned crystal, exhibiting 
sawtooth at critical frequencies 
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ratio, and the desired frequency. 


® What remains to be done in the determining factor: all of its di- J 
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other modes. 
of dimensioning. 


» tones. 


This is the problem 


Theoretical approach 


As indicated, because of coupling 
with other modes the so-called fre- 
quency-constant is not constant 
put varies inversely with length/ 
thickness ratio. Bechmann* has 
developed a curve relating the 
thickness frequency-constant given 
in mm. for circular AT crystals to 
the diameter/thickness ratio. The 
accompaning curve (Fig. 1) gives 
such data for measurements in 
inches, The straight line in this 
diagram represents the thickness/ 
frequency constant, K = 65.4, for 
the same cut calculated mathemat- 
ically on the assumption of no 
coupling (infinite plate) from the 
elastic constants of quartz. 

On the assumption of uncoupled 
vibration, it is possible to calculate 
ideal frequency constants for the 
various other vibratory modes. A 
whole school of dimensioning is 
based on the frequency constants 
for these uncoupled modes. These 
constants determine a set of sec- 
ondary frequencies and their over- 
If any one of these fre- 
quencies (or of its overtones) coin- 
cides with the frequency of the de- 
sired mode of crystal vibration, it 
is likely to cause bad or uncertain 
performance. If, therefore, dimen- 
sions for which this can occur are 
calculated and avoided by as wide 
& margin as possible, it is not un- 
reasonable to expect that good per- 
formance will result. 

In fact, if crystal modes of vibra- 
tion occurred simultaneously in 
their uncoupled form, this would 
be an infallible method of dimen- 
soning. But, as we have stated, 
the finiteness of the plate intro- 
duces unpredictable interaction be- 
tween the various modes. The un- 
coupled modes with their predicted 
frequencies do not necessarily oc- 
tur. And even if a predicted fre- 
quency is present, we may not, 
Without elaborate interferometric 
study, presume that it is due to a 
Specified mode. Thus, although 
the theoretical approach to crystal 
dimensioning is valuable as a first 
approximation, it must still be sub- 
lected to experimental verification. 

Nevertheless we may not decide 

t because it is difficult to pin 
down the laws of crystal behavior 
in terms of mathematical formulas 
and physical nomenclature, such 


ee, 


*R. Bechman, Hochfrequenztechnik und 
Electroakustik, Band 59, Heft 4. 
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CRYSTAL DIMENSIONING 


laws do not exist. Crystal phe- 
nomena are consistent and recur- 
rent and may be studied accord- 
ingly. 

It is important to emphasize at 
this point that no analysis of crys- 
tal behavior can be fruitful unless 
the. crystals under scrutiny and 
those to which we hope to apply 
our conclusions are kept within 
close tolerances of the same cutting 
angles. It is only under these cir- 
cumstances that we may state that 
crystals cut to the same dimen- 
sions, mounted in the same way 
and finished to the same frequency 
at room temperature give closely 
similar results. 


Frequency and activity 


Under government specification 
all crystals are called upon to pass 
certain continuous temperature 
change tests. Frequency and am- 
plitude of vibration, or “activity,” 
(measured in terms of rectified 
grid current) are recorded over a 
range from —40 deg. C. to +70 deg. 
C. or greater. Under these tests 
crystals are acceptable if their ac- 
tivity stays in excess of a preas- 
signed minimum and their fre- 
quency drift lies within a preas- 
signed maximum. 

A satisfactory pair of activity and 
frequency curves for a BT crystal 
is given in Fig. 2. 

Frequency has it peak value at 
the mid-point of the temperature 
range and falls away parabolically 
on either side in a rather shallow 
curve; activity is high and smooth. 

Often, however, the recorded 
crystal makes no such showing but 
produces simultaneous irregularities 
in both curves. These irregularities 
are capable of diagnostic interpre- 
tation. 

As it is, in particular, the correla- 
tion between curve irregularity and 
bad dimensioning that interests us, 
other sources of curve irregularity 
must be carefully eliminated. A 
crystal will give eccentric perform- 
ance if it is chipped, flawed, dirty 
or wet, if it is subjected to unfavor- 
able pressure, or if its air-gap is of 
the critical height given by inte- 
gral multiples of 

h (in inches) = 


792 x V absolute temperature 


2 x frequency in cycles 
This is the height for which the 
air gap resonates at crystal fre- 
quency and may beat heavily 
against it and damp it. Since the 
numerator of the fraction increases 
steadily with temperature while 


ee 


° 
-40°C r +70°C 


Fig. 5—Air gap unchanged, crystal unchanged. 


Note recurrance of instability near same 
frequency 
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CRYSTAL FREQUENCY 


PASSING ACTIVITY 


-50°C i +70°C 


Fig. 6—(Above) Result obtained when elec- 
trodes and mounting are unchanged but one 
dimension is changed progressively 
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the denominator changes negligibly, 
we may expect this phenomeon to 
(Continued on page 146) 
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ARMY and 


Electrical echoes can be 


in either horizontal and 


Many types of radar sets have 
been used by the Army and Navy 
during the war and doubtless sey- 
eral types will find application in 
peace time. The word radar refers, f 
not to a particular instrument, but ff 
to the general system of sending 
out hf pulses and. measuring the 
direction from which an echo is re- 
ceived as well as the time interval 
between sending the pulse and re- 
ceiving the echo. Not only is it 
A Modern radar set installed on shipboard. Plan position indicator tube is at center. This gives possible to reproduce the informa- 
a radial picture of the surroundings of the set location. The sweep starts at the center of the tion obtained in a number of dif- 
CRO tube face and goes to the outer edge. As the antenna is turned in azimuth the sweep ferent ways, but also various op- 
rotates synchronously. Echoes intensify the beam of the CRO tube. This creates a bright spot erating frequencies can be used for F 
different purposes. For example, if 
the whole sky is to be searched for ff 
planes it would be foolish to use an ff 
extremely sharp and narrow beam ff 
possibly % deg. wide and enclosing 
a solid angle of only 6.28 x 10°F 
steradians since such a long period ff 
of sweeping would be needed top 


’ Bee ee ste apace ee - ss cover an appreciable area of thef 
by SF ET at VERA. . whole outdoors. Therefore, s0-f 


ep called early warning sets are made ff 
to operate at the reasonably lowf 
radar frequencies of 200 me and 
are supplied with large bedspring 
type antennas as shown on this 
page. These not only send outa 
beam of respectable width but also 
present a substantial collecting sur- 
face for the echo energy. On the 
A Western Electric early warning radar set which made the sound locator obsolete. This model other hand, when it is desired t 
was built of light magnesium and was mounted on a wheel truck for mobility and erection ease pin-point a known target for gun- 


YW Type SG radar displaying echoes on horizontal line (type A) (left) and radially (PPI) (right). Vertical lines in type A presentation are echoes 
while distance from left edge indicates distance from ship. Dial in center shows ship's heading, true compass points and direction of antenn 
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W Repeater for type SG radar, This can be 
located anywhere on the ship to give a PPI in- 
dication of objects surrounding the ship, The 
circles in the larger ‘scope indicate distances 
The smaller tube at the right presents an 
panded view of a portion of the area scanned. 
Any portion can be chosen by turning one knob 


ae 


NAVY RADAR 


shown on oscillograph tubes 


vertical or circular patterns 


fire ranging purposes a sharp accurate beam is 
highly desirable, giving accuracy greater than that 
of the dispersion of the shells themselves. Aside 
from the PPI presentation, CRO tubes can be used 
to show range only along a horizontal axis, or 
azimuth angle horizontally and elevation angle 
vertically. In some types of radar sets, notably the 
earlier ones showing only the range along the hori- 
zontal axis, the distance was marked right on the 
face of the tube by means of a calibrated scale. 
Later models contain a step or notch, ans of the 
trace being displaced vertically by 

means of a dc voltage impressed 

on the deflector plates at the proper 

instant of time in the transmission- 

echo reception cycle. The begin- 

ning of this step can be moved left 

or right by a hand knob until it 

corresponds to the echo pip of in- 

terest at the moment. Previous 

calibration permits the knob to 

actuate geared dials reading dis- 

tance accurately. Such a step is 

shown on the ’scope face on the op- 

posite page. Other schemes used 

are the inclusion of markers along 

the trace. These are pips formed 

by the discharge of condensers at 

accurately known time intervals in 

so called counter circuits. Usually 

several sets of markers are avail- 

able by turning a switch. These 

correspond to several sweep speeds 

permitting one instrument to be 

used for either long or short range 

work. 


A Numerous antennas on this fighting mast testify to the importance of radar 


. Two bedspirng 
types can be seen as well as a semicylindrical reflector 


. Below, early warning set used in Italy 
V Range in yards can be read on dials below the type A ‘scope face at the right while true and relative bearings show on an indicator above 
the right hand, Dr. R. M. Page at the right is holding: a rectifier tube from an early XAF radar now honorably retired from the fleet 
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@ Two of the most powerful short- 
wave broadcast stations in the 
world, strategically situated near 
the West Coast where coverage of 
the western Pacific area can be 
made more effective than from any 
other region of the continental 


; 


By HUGO ROMANDER 


Federal Radio and Telephone Corp., Newark, N. J. 


Technical data and constructional features of fully 


modulated inverted amplifier operating at 6-22 me 


to Japan, Designed and equipped 
by the Federal Telephone and Ra- 
dio Corp. to meet specifications of 
the Office of War Information, 
these stations are part of the OWI 
program. : 

The recently completed stations 


Fig. 2—General view of the left side of the 200 kw OWI international broadcast transmitter 
power amplifier showing arrangement of the copper pipes feeding excitation to the filaments 


United States, are now in opera- 
tion, carrying both morale broad- 
casts by the Armed Forces Radio 
Service to our troops in that thea- 
ter, as well as an intensive OWI 
campaign of psychological warfare 


are located at Delano, near Bakers- 
field, and at Dixon, near Sacra- 
mento, California. Construction of 
the building and installation of pri- 
mary power supply and audio 
equipment at Delano has been su- 


pervised by the Columbia Broad- 
casting System,* while the National 
Broadcasting Company has simi- 
larly participated in the construc- 
tion of the Dixon station. Federal 
Telephone and Radio Corp., asso- 
ciate of the International Tele- 
phone and Telegraph Corp., has 
supplied and installed, in addition 
to the 200 kilowatt amplifiers, the 
150 kilowatt modulators, and all as- 
sociated rectifier and power supply | 
equipment, including the cooling- 
water circulation system. 

The design of the station trans- 
mitters presented many problems 
because of the fully-modulated 
200-kilowatt carrier power specified 
for.the allocated frequency range 
of from 6 to 22 megacycles. Though 
many of the components, includ- 
ing the power supplies, rectifiers 
and modulators, are somewhat con- 
ventional in design, the final radio- 
frequency power amplifier stage is 
rather unorthodox in that it util- 
izes a grounded-grid, push-pull 
amplifier with tuned input and 
output circuits. (Fig. 1) 

This circuit, which is sometimes 
referred to as an inverted amplifier, 
was selected because of the many 
advantages it offers in high power 
operation at these frequencies. 
With the use of power tubes capa- 
ble of providing the required power 
output in the conventional bal- 


*”“QWI-CBS 200 Kw West Coast Transmit- 
ter,’ Robert N. De Hart, CBS, E 1, April, 1945. 
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Fig. 1—Schematic diagram of the inverted power amplifier which supplies 200 kw, fully modulated, at frequencies between 6 and 22 me 
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anced amplifier and their unavoid- 
ably larger interelectrode capaci- 
tances, it becomes difficult to reso- 
nate the circuits to which the tubes 
are connected. Moreover, the grid- 
plate neutralizing capacitances 
would add to the tube capacitances 
and seriously limit the design of 
the output circuit inductance and 
considerably reduce the overall effi- 
ciency of the amplifier. , 

These problems are more easily 
solved by the inverted amplifier 
through the screening effect of the 
grounded grids and the reduction 
of output circuit capacitances, as 
compared with those of the equiva- 
lent balanced amplifier. Neutral- 
izing condensers are entirely elim- 
inated and it becomes practical to 
use very large tubes at relatively 
high radio frequencies. 

In the inverted type of amplifier 
the excitation power is applied to 
the cathodes, instead of to the 
grids, which are held at ground 
potential, Therefore, the power de- 
veloped in the amplifier plate cir- 
cuit is in phase with the power 
developed in the driver, and as a 
result, in order to obtain full mod- 
ulation in radio telephone opera- 
tion, it is necessary to modulate the 
driver as well as the amplifier. 

Since the driver is effectively in 
series with the amplifier plate by 
means of the cathode-to-plate elec- 
tron stream, the power developed 
in the output tank circuit consists 
of the power delivered by the 


OW! 200 KW 


driver (except for any portion lost 
in the amplifier grid circuit) plus 
the power developed by the ampli- 
fier. Greater excitation energy is 
required, but there is no sacrifice 
in overall efficiency. 

Driving power for the 200 kilo- 
watt amplifier is provided by a 50 
kilowatt transmitter which was 
supplied from OWI stock. Since 
this unit was originally designed 
for operation into an antenna, pro- 
vision was made for adjusting the 
input circuit impedance of the 
larger amplifier to the normal load 
impedance for the 50 kilowatt unit, 
so that the output coupling facili- 
ties of the latter could be employed 
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without alteration. As the driver 
must be modulated simultaneously 
and to the same degree as the 
power amplifier, its plate supply is 
obtained from the same modulated 
source as for the 200 kilowatt 
power amplifier. 

The power amplifier is mounted 
in a frame 22% ft. long, 6 ft. wide, 
and 6% ft. high. Fig. 3 shows a 
view of the front panel from which 
all circuit adjustments are made 
with the exception of plate tank 
circuit capacitor switching. The 
two controls for the variable ca- 
pacitors in the input circuit are 
operated directly by means of 
handwheels, all other controls be- 


Fig. 4—(Above) Right side of rear section of power amplifier. Filament chokes, input circuit transmission lines and tuning capacitors are in 


upper section; plate inductance and antenna pick-up loop in lower section. 
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Fig. 3—/(Left) 


Front view. 


Fig. 6—The 150 kw modulator 


#12000 


\ 3 Pras€ 60 CYCLES 


Fig. 5—Simplified schematic diagram of the modulator for the OWI! 200 kw transmitter, which supplies 150 watts to completely modulate carrier 


ing operated by means of reversible 
two-speed motors, which are con- 
trolled, in turn, by switches mount- 
ed on the front panel. 

The power amplifier utilizes two 
Federal F-135-A water-cooled tri- 
odes. This tube is a recent devel- 
opment incorporating a thoriated- 
tungsten filament, and has been 
designed to minimize grid-lead in- 


| ductance as well as plate-to-fila- 


ment capacitance. Principal char- 


' acteristics of the F-135-A are as 
| follows: 


| Filament: Single phase 


Plate Dissipation 


| Direct Interelectrode Capacitances: 


Grid-to-Plate 

Grid-to-Filament 

Plate-to-Filament 
Overall Dimensions: 


— 


_ Ses 


Diameter of Anode 
Diameter of Glass 
Envelope 


A pair of transformers, connected 
in open delta to the 230-volt, three- 
phase supply, feed the filaments of 
the F-135-A tubes. Motor-operated, 
air-cooled induction regulators con- 
trol the voltage at the transformer 
primaries and permit remote-con- 
trol adjustment of the filament 
voltage. Resistors in the primary 
power supply circuits limit the ini- 
tial current-surge to less than 1.5 
times normal current when power 
is first applied to the cold fila- 
ments. 


Since the rf excitation is applied 
directly to the filaments in the in- 


to design special rf chokes capable 
of carrying the 385 amperes of fila- 
ment heating current. Sections of 
copper tubing, about 20 in. long 
and with an outside diameter of 
approximately eight inches, were 
spiral-cut on a lathe to form a 
very rigid coil of copper bus 1 in. 
wide and % in. thick. Because of 
the low impedance of the input 
circuit, the few hundred ohms re- 
actance provided by these chokes 
is sufficient to prevent any appre- 
ciable power losses. 

Excitation energy is fed to the 
power amplifier filaments from the 
transmission lines leading from the 
50 kw driver by means of two par- 
allel copper pipes 18 in. apart and 
about 12 ft. long. Two variable 
capacitors, controlled by the hand- 
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Fig, 1—(Left) Right side view of the complete 150 ties modulator seeing physical arrangement of various components. Fig. 8—(Right) Rear view 
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to tune the input circuit. One of 
these capacitors is fixed in posi- 
tion at the filament end, the other 
peing mounted on a four-wheeled 
dolly and supporting contacts 
which permit connection to any 
int on the input circuit pipes 
mounted above. This entire as- 
sembly may be moved along the 
length of the pipes by a motor- 
driven stainless-steel belt, con- 
trolled by a switch on the front 
) panel. 
Parallel copper pipes are also 
. Heused for the plate-circuit induct- 
© ance, which consists of two paral- 
| lel pairs, each approximately 18 ft. 
Sin length. The inductance of one 
lof these pairs is varied by means 
) of a carriage-mounted shorting-bar 
which can be moved to any posi- 
tion along the length of the pipes 
by a stainless-steel belt, driven by 
a reversible motor, controlled from 
| the front panel. The inductance of 
the other pair remains fixed, and 
provides for coupling to the an- 
tenna pick-up loop. The ends of 
. this loop are pivoted so that it may 
be raised or lowered by a motor- 
) driven worm which runs through a 
bracket supporting the loop. Thus 
the antenna coupling may be ad- 
justed by means of front panel 
\ switches which control the action 
of the motor-driven worm. The 
f pipes forming the plate circuit in- 
t ductance also serve to carry the 
- cooling water to and from the 
$ tubes. 
- — Plate circuit capacitance is pro- 
i vided by fixed 100 mmf vacuum 
€ capacitors, specially designed and 
€ f manufactured by Federal, which 
€ ff are switched in and out of the out- 
~ put tank circuit as required. These 
d [capacitors incorporate a small fila- 
€ § ment which may be heated occa- 
- » Sionally to assure a high degree of 
d vacuum. 
™ The position of the variable ca- 
pacitor along the input line, the 
position of the plate tuning car- 
Mage, and that of the antenna 
pick-up loop, are indicated by 
counters on the front panel, cou- 
pled by means of selsyn motors to 
their respective driving mechan- 
ims. These motor-driven tuning 
facilities permit adjustment of the 
Power amplifier in less than five 
Minutes to any frequency in the 
transmitters’ range of 6 to 22 
; Megacycles, 
A special carrier cut-off device 
Drotects against damage due to 
flash-over in the radio frequency 
circuits and antenna system by 
Causing a momentary interruption 
of the carrier if the average level 
tises or falls more than a few per 
tent from a predetermined value. 
Teakdown in any rf circuit thus 
will momentarily disable a low 
bower stage, and if the ensuing in- 
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Fig. 9—Front view and control panel arrangement of the audio amplifier for the transmitter 


Fig. 10—View inside the rectifier rack capable of supplying 300 kw of power, showing one bank 
of seven Federal F-857A mercury-vapor rectifying tubes, one kept hot for emergency substitution 


terruption of excitation to higher 
power stages fails to clear up the 
fault, the cut-off apparatus will 
continue to re-cycle until the oper- 
ator shuts down the equipment. 
The audio frequency equipment 
is divided into a low power unit, an 


——p 
intermediate amplifier unit, and 
the modulator unit, Push-pull cir- 
cuits are used throughout, satisfac- 
tory harmonic suppression and 
good stability being obtained with 
three separate negative feedback 

(Continued on page 158) 
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ENGINEERING BRITISH 


Technical features of Americanized design for combined 
mobile transmitter-receiver developed for military liaison 


@ The very nature of modern war-- ment probably the most important ried and operated by one man. This [ 
fare necessitates the use of large was a medium range battery-oper- was one of hundreds of items which 7 
quantities of portable communica- ated radio communication set, American industry produced and 
tion equipment. Of all such equip- light and simple enough to be car- supplied to our British ally. : 
In 1940 the British had designed | 
and made such a set known as/ 
Wireless Set No. 18 or, for short, 7 
B18, So great was the pressure on 
the electronic industry in Britain 7 
RECEIVER SO at that time that insufficient quan- 7 
— tities were forthcoming, and it was F 
decided to supplement British pro- F 

| duction by having a similar set 

' manufactured here. Several of 

mee these B18 sets were- sent to this 

QUre yy country to serve as a background 

pa for developing the American coun- 

terpart. 


a8 
nN 


= 
oOo 


RECEIVER SENSITIVITY IN 4uV 
POWER OUTPUT IN WATTS 


| 
POWER OUTPUT. 


Frequency varies ‘ 
ace The requirement for the new set |) 
10 . Was that it should conform both in | 
TIME IN HOURS physical dimensions and weight to | 
the B18 and that its electrical per- 7 
formance should be the best ob- 
tainable, but in any case not worse 


than the B18. 


Extensive tests and measure- [ 
ments, part of which were made f 
by the Emerson Radio and Phono- F 
graph Corp. Laboratories, served as | 
the nucleus for the final specifica- 
tion of the British Wireless Set No. > 
48 or, for short, B48, now in use f 
by the British Armies. ‘ 

The B48 set consists of a trans- f 
mitter and receiver complete with f 
all accessories required for both § 
phone or cw operation. It is in- 
tended primarily for short-range 
communication between infantry 
units. It may be used as a fixed 
ground station working in the 
open, or from cover or as a mal- 
carried pack set for working on the 
move. It also works from either 
stationary or moving vehicles. Fo 
mobile operation the set is fed from 
a compact self-contained “battle 
battery.” For fixed station work, 
it can be operated from its heavy 
duty battery pack or from 4 Spe 
cial light-weight, hand-cranked f 
generator, which was developed by F 
Emerson. This generator complett, fF 


Fig. 3—(Upper) Graph of receiver sensitivity & 
and power output of transmitter when batter! 
operated 


> Fig. 4—Chart of the overall selectivity of 
-30KC "-20KC -10KC 7MC +10KC +20 KC receiver 


ELECTRONIC INDUSTRIES @ October, 1¥ 


| B48 WALKIE TALKIES 


Po 
WW 


nd ; L ’ am VIEW LOOKING AT aera = 7 ; Z 


a+ PMS neo 


—4 b 


TO ALL FRAMENTS 


ow" o—_— —?—_-—_- a 


+ csa 


YELLOW 
2 


. 
> 
nieve 


| Fig. 2—Schematic wiring diagram of the receiver portion of the British model B48 Walkie Talkie set, either battery or generator operated 


rseé  §©including legs, seat, filter enclosed Tube 

in the generator housing, and volt- Function Type Ef If Eb Ecz Ecl Ib Ic2 Gm Rp u 

re-} age regulator weighs approximate- RF Amp. & 

ude Fly 19 Jb. IF Amp. .. 1LN5 1.4 .050 120 60 0 .95 .18 650 2 Meg. —_ 

no- 3 Converter. ILA6 1.4 .050 90 45 0 6.55 .6 250 .75 Meg. — 

Antenna equipment Detector 

ca- P The transmitter - receiver, sec- Audio Amp.. 1LD5 1.4 .050 120 — —2.0 2.6 — 945 17,800 17 

No. tional rod antenna and battle bat- Audio Amp. 

use} tery pack are all contained in one Master Osc. 1A5GT 1.4 .050 90 90 —4.5 4.0 .8 850 .3 Meg. — 
case, fitted with straps so it can Modulator 


i ee 


ns- | be carried on a man’s back. When" Crystal 

vith ' used with batteries, the set may be CiGbadciests 1LD5 1.4 .050 150 90 —4.5 3.0 9 _- — _ 
oth | Operated by one man, and by two PowerAmp. 1299 2.8 .110 150 150 —8.0 19.0 3.2 3000 — ~ 
in- men when used with the hand 

nge generator. Fig. 1—Line-up and characteristics of tubes used in the B48 transmitter and receiver 
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- Top and bottom views of the receiver chassis showing location and arrangement of components 
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Fig. 6—Schematic wiring diagram of the transmitter of the British B48 


Walkie Talkie, officially designated as the ‘Sender’ 


The sectional antenna is made 
up of eleven sections of painted 
steel tubing. For short-range work, 
as few as one or two sections can 
be used. For long-range work, all 
eleven sections may be used. When 
not in use, the sections are stowed 
in a rack on each side of the case. 

The antenna is erected on the 
side of the case in a pivoted spring 
loaded socket which allows it to 
be vertical regardless of the oper- 
ator’s position. Provision is made 
for locking the antenna’s position 
at any desired point in the arc of 
rotation by means of a screw and a 
captive knurled knob. This spring 
loaded Emerson originated antenna 
is also used by the Navy on one of 


their 
sets. 


The British Royal Corps of Sig- 
nals also requires that its equip- 
ment operate with a ground an- 
tenna—a 25-ft. length of wire. This 
antenna can be laid out on the 
ground or can be thrown over a 
bush or low tree to increase the 
range of the set. Exceptional im- 
provements in signal-to-noise ratio 
are sometimes obtained with this 
arrangement. Typical service ranges 
are: 


man-borne communication 


Antenna Type Phone Range CW Range 


10 ft. rod 


The front of the ribbed steel case 
in which the set is housed is closed 
by hinged metal flaps and a canvas 
hood. This hood provides protec- 
tion against bad weather condi- 
tions. The battle battery is housed 
in the hinged bottom pan of the 
case. The transmitter slides into 
the lower section of the case 
proper, and the receiver into the 
upper, each being held in position 
by captive thumb screws. The chas- 
sis may be removed for inspection 
or maintenance. The microphone, 
head phones, key and 25-ft. wire 
are carried in a bag slung over the 
operator’s shoulder. 

One of the first problems which 
arose during the designing of the 


+10 50 100 


Fig. 7—(Left) Graph of percentage of distortion vs. modulation 
percentage of B48 transmitter. Fig. 5—Overall receiver fidelity 
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B48 was the selection of tubes 
equivalent to those used by the 
British. Because the B48 equip- 
ment must be operated from the 
same battery supply as the B18, 
i this selection was not easy. After 
a careful survey of all the battery 
operated tubes, the complement 
shown in Figure 1 was selected. 
The B18 set used a common an- 
tenna coil for both the receiver in- 
put and transmitter power ampli- 
) fer tank circuit. The coil and tun- 
ing condenser were mounted in the 
transmitter. While this method 
\ was economical, eliminating the 
need for a receiver antenna coil, it 
\ resulted in a serious reduction in 
performance, There was consider- 
able loss of transmitter power out- 
put in the long lead which con- 
nected the receiver rf amplifier 
s grid to the antenna coil. In certain 
circumstances when using the re- 
ceiver, two tuning controls had to 
be manipulated, the main tuning 
control in the receiver panel, and 
the antenna tuning control on the 
transmitter panel. These disad- 
vantages are eliminated in the B48. 
| Single tuning control receiver 
) operation was achieved by using a 
separate receiver antenna coil in 
a conventional three-gang super- 
Sheterodyne arrangement. Power 
» losses were reduced by means of a 
newly-designed antenna switching 
relay located in the transmitter, 
which disconnected the lead to the 
receiver when the transmitter was 
operated. 


Relay specs 


The relay specifications present- 
}ed many problems. It would have 
»to use very little current to ener- 
) gize the field coil of the relay. It 
}Was necessary to be sure that the 
contacts would not be intermittent 
when the set was bounced or 
shaken. Since the rf output power 
of the transmitter is so limited, 
and the antenna is in the relay 
circuit, the relay had to be of a low 
loss, low capacity type. Special 
Mycalex insulation was worked out 
and found to be very satisfactory. 
The B18 employed grid modula- 
tion which had one advantage in 
that no additional tubes were nec- 
‘sary. The microphone voltage 
was stepped up in an audio trans- 
former and applied directly to the 
power amplifier grid. In the B48 
sreen grid modulation was em- 
dloyed, a form of modulation for 
Which the 1299 tube is admirably 
suited. The modulator tube select- 
‘d with a 1LD5 operating as an 
audio power amplifier with 150 
volts on both screen and plate, and 
vith the control grid biased at —3 
volts, Laboratory tests showed that 


fe of tube would be satisfactory 
48 Operated. 
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Fig. 8—(Above) Relative fidelity of the modulation system. Fig. 9—Simplified wiring 
diagram of the crystal controlled calibrator used in checking, frequency of the transmitter 


Using negative feedback, almost to modulate the transmitter 100 
0.1 watt of audio power was ob- per cent. No increase in filament 
tained. This is more than enough current was necessary because the 


Here are shown all the various components in the B48 transmitter-receiver, as supplied to 
the British Army for operation on batteries. Equipment may also be hand-generator operated 


CONNECTING POWER CABLE 
INTERNAL, OR BATTLE, BATTERY WIRELESS SET NO.48 
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View of the control panel of the 
B48 __—sreceiver-transmitter radio 


1LD5 filament was merely substi- 
tuted for the series resistor re- 
quired for the 1.5-volt master os- 
cillator filament operating from the 
3-volt filament supply. The 3 ma 
of B current needed for the modu- 
lator was more than made up for 
by the reduction in total current 
resulting from the increased effi- 
ciency of the rf power amplifier. 
The selection of the 1LD5 as 
modulator was dictated for rea- 
sons other than its power output, 
for if this were the only require- 
ment the 1A5GT already used as 
master oscillator may have been 
much more suitable. The 1LD5 was 
selected because it was the only 
tube which delivered the necessary 
power output, and also contained 
a diode. The diode was needed for 
the antenna current indicator. A 
feature of the B18 set which per- 
mitted the operator to select the 
best tap on the power amplifier 
tank coil, for maximum power 
transfer into the antenna, was a 
dry disc rectifier connected to the 
transmitter output in series with 
a microammeter. In the B48 the 


The equipment from both sides show- 
ing battery pack and antenna mounting 


diode is connected to a _ special 
transformer to the transmitter out- 
put in series with a microammeter. 
It was necessary to use a diode be- 
cause American manufacturers of 
dry disk rectifiers would not furnish 
a disk rectifier to operate at radio 
frequency. 


Superheterodyne receiver 


The receiver is a superhetero- 
dyne tuning the range of 6 to 9 
megacycles (Fig. 2). A stage of trf 
amplification insures good image 
rejection and high sensitivity with 
low noise. This is followed by a 
conventional pentagrid converter. 
The oscillator section is tempera- 
ture stabilized by a small negative 
coefficient ceramic condenser. A 
single high gain stage of 455 kc if 
amplification is used. The two 
double tuned if transformers pro- 
vide sufficient selectivity easily to 
meet the specifications. 

A conventional diode, second de- 
tector is used. A 454 ke oscillator 
for cw reception is also provided. 
Since the cw oscillator tube is con- 


CONNECT 
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CONNECT 
OUTPUT METER 


Top view of receiver unit as 
arranged for alignment procedure 


tained in the same tube envelope as 
the diode second detector, no ex- 
ternal injection is required. Open- 
ing or closing a switch in series 
with the cw oscillator plate supply 
gives phone or cw operation as de- 
sired. 

AVC voltage is developed from a f 
separate diode coupled to the pri- 
mary side of the second if trans- ff 
former, This gives much better 
AVC than obtained from the sec- ff 
ondary because the AVC action 
takes control over a broader band 
and is of greater intensity. 

Two stages of audio amplifica- f 
tion are used, to insure adequate § 
audio volume, even at low percent- 
ages of modulation. Two output 
impedances are provided for either § 
the high impedance American 
*phones, or the low impedance Brit- 
ish type. Automatic impedance se- 
lection is accomplished in_ the 
phone jack by taking advantage of 
the difference in phone plug 
lengths used with American and 
British phones. 

A group of measurements mate 

(Continued on page 130) , 


Top and bottom views of the transmitter chassis of the B48 Walkie-Talkie showing the 
general lay-out and identifying the various components in this portion of the equipment 
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| Control 


Something new in the realm of 
portable television control and 
monitoring equipment is Klaus 
Landsburg’s “Telemobile.” Lands- 
burg is director of Paramount’s 
television station W6XYZ, Holly- 
wood, California. 

The Telemobile combines all the 
control equipment necessary to 
operate two cameras, including 
synchronizing pulse generator, 

» Sweep signal generator, and moni- 
toring units. 


TUBES 


Grain Size Grading 


To grade speedily metallic pow- 
ders used by numerous industries 
in making pressed and molded 
parts Dr. P. F. Kalischer, Westing- 
house research metallurgist, has 
developed a sorting machine that 
employs a glass tube, a photocell 
and light bulb and a milliammeter. 

One gram of the specimen is 
mixed with 1/10th litre of acetone 
and a wetting agent. This mixture 
in a glass tube is mounted between 
photocell and light source. As the 
particles settle, more light passes 
through the glass tube to the pho- 
tocell. By reading the milliamme- 
ter at regular intervals a plot is 
obtained showing the rate of clear- 
ing. This is compared with cali- 
brations from known sizes. 


Navy Electronic 
Applications Multiply 


As an index of the growth in 
importance of electronic applica- 
tions in our fleet, an interesting 
comparison recently came to light 
of the personnel engaged in plan- 
ning the design, procurement, pro- 
duction, distribution, installation 
and maintenance of electronic 
equipment in the current war and 
in World War I. 

At the time of the World War I 
armistice, the total staff of the 
then Radio Division which was es- 
tablished in 1910 numbered 75 of- 
ficers and 25 civilians. As of April 
1, 1945, the staff of the Electronics 
Division now under the direction 
of Captain J. B. Dow USN, has 
grown to 1160, composed of 459 of- 
ficers, 487 civiillans and 214 Waves. 
Just prior to December 7, 1941, the 
total division personnel number 
was 107. In other words, the pres- 
ent personnel is sixteen times as 
large as the World War I group, 
and over eleven times as large as 
the personnel in the period just 
before our entry into the war in 
1941. 


Electronic Egg Sterilizer 


An electronic method of steriliz- 
ing eggs is under development at 
the Agriculture Experiment station 
of the University of California at 
Davis, Calif. University scientists 
claim that the new method will 
successfully kill all interior germs 
and foreign egg growth along with 
bacteria growth on the egg shell 
after but ten seconds exposure. The 


110 


process will cook the egg hard in 
nine minutees. 

The process is expected to give 
eggs a better keeping quality and 
a higher texture quality for home 
use in that a. stronger albumen 
coating is produced. 


SUPER RADAR TUBE 


It was a special radar tube, like this, de- 
signed and produced by Westinghouse, that 
was used in the radar set at Pearl Harbor 
which gave warning of the approach of the 
Japs in December of ‘41 


Speeds as high as 300 welds a second on .32 
in. aluminum sheet are being made in. produc- 
tion on this new type roll welding equipment 


ON THE JOB 


Electronic Output 


Within a space of three year; 
the electronic industry has grow 
to a point where it now exceeds 
pre-war production of automobiles 
and automobile equipment, points 
out the Business and Industry 
Committee for Bretton Woods, a 
nationwide committee formed to 
interpret and advance the Bretton 
Woods Agreements. From 1939 to 
1941, the report continues, the elec- 
tronic output was valued at ap- 
proximately $300 million. By 1942, 
a volume of $1.5 billion had been 
reached, only to be more than | 
doubled in the following years. The 
output just before recent military 
cut-backs was more than $46 
billion. 


Roll Spot Welder 


Speeds as high as 300 welds per 
minute on .32 in, aluminum sheets 
are being obtained at the New Ken- 
sington plant of Aluminum Co. of 
America on this Federal welder. The 
Westinghouse electronic controls 
charge as many as 84-120 mfd ca- 
pacitors (10080 mfd) from 1500 to 
3000 volts with a peak demand of 
100 kva on a three phase system. 
Each time this charge is “dumped” 
into the welder transformer, a weld 
is formed. The electronic controls 
for the capacitor discharge system 
assure the right amount of current 
for consistent welding results 
whether .032 in. sheet or .187 in. 
sheet is being put through the 
welder. 
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No Bubble—No Trouble! 


Marion Electrical Instrument Co., 
Manchester, N. H., has developed a 
new production vacuum checking 
apparatus — used to ascertain the 
perfect sealing of glass-to-metal 
2% and 3% in. hermetically sealed 
indicating instruments. After the 
instruments have been sealed they 
are submerged in glass jars which 
are partially filled with alcohol. A 
vacuum of 25 in. is drawn and 
checkers watch for air bubbles 
which would indicate imperfect 
sealing. Spot checks for a period 
of four hours are made in a 29 
in. vacuum. 


Detectors Into Friskers 


Returning GI Joes insist on 
bringing back in their luggage 
amazing relics in the form of live 
grenades and bombs, pistols and 
swords. As an aid to detection of 
such metal contraband before em- 
barkation, all GI packs are now 
gone over with electronic “friskers,” 
readapted from the electronic mine- 
locaters which played such a part 
at the front. And the mine locaters 
themselves were originally adapted 
from friskers used by FBI and 
police departments. 


Underground Speakers 


To obtain better sound distribu- 
tion in large areas such as a sta- 
dium, loud speakers are being in- 
Stalled in concrete sub-surface 


mountings by German engineers. 
Advantages claimed by this scheme 
are infinite baffle area and more 
uniform sound distribution as well 


as lower costs than other types of 
installation. 


Wes 
bY 


he chants and manufacturers. 


HIGH VOLTAGE 


SPHERES OF INFLUENCE 


This “sphere-gap view” shows a part of the new pilot-lab test panel in the Mount Vernon plant 
of North American Philips Co., where medical and industrial X-ray units are put through their 
paces. The sphere gap serves as a means of gaging the extremely high voltages used in part 
of the test routine 


WIRED MUSIC INVADES THE GROCETERIA 


Mrs. Joe Shopper walks into a 
food market, undecided whether to 
buy a can of salmon or a can of 
spamola for Joe’s dinner. A dulcet 
voice in the offing warbles “The 
Fisherman’s Song” and winds up 
with a commercial extolling the vi- 
tamins and calories lurking in the 
gizzards of the denizens of the 
deep. So Mrs. Joe buys a can of 
salmon. 

This and other economic possi- 
bilities are latent in the surge of 
telephoned music which is exciting 
the moguls of mechanical melody 
in these parts. The idea is to pipe 
musical entertainment, judiciously 
mixed with commercial plugs, into 
markets, department stores, fac- 


* tories and other places where po- 


tential customers are wont to gath- 


Ni < b er. Entertainment service, accom- 
~~ foueen?k 
. 7 |S) } 

RET pM of charge, 


fy sponsors footing the bills, as in 


panied by plugs, is furnished free 
with the advertising 


radio. 

Survey is under way in the Los 
Angeles area to feel out local mer- 
As an 
example, the surveyors point with 
pride to the results in the Oakland, 


7, Calif., district, where approximately 


50 chow markets are wired for en- 


Yu. tertainment combined with eco- 
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nomic suggestions to housewives 
who are wavering between pickles 
and salad dressing. 


Riveters’ rhapsody 


Several mechanical music units 
have been set up in defense plants, 
where the workers are given injec- 
tions of melody every couple of 
hours to avert factory fatigue. 
Swank dress shops in Beverly Hills 
have adopted tuneful suasion, via 
platters, to attune the buyer to a 
$250 symphony in blue or mauve. 
Doctors’ offices are being probed 
with the idea of installing wired 
music to fortify the patient against 
the rigors of the medico’s drill or 
bill. Home installations are imprac- 
ticable at present and will be for 
some time to come, with the tele- 
phone company controlling the 
wires. 

Top company at the moment in 
this field is Muzak, with others 
breaking in. World Broadcasting 
and Transcriptions, parent com- 
pany for Decca, and several other 
outfits are reported contemplating 
commercial as well as entertain- 
ment accounts, via wire, reports the 
publication “Variety.” 
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SURVEY of WIDE READING 


Electronic news in the world’s press. Review of engineer. 
ing, scientific and industrial journals, here and abroad 


Tester for Plastic Windows 


J. McG. Sowerby and W. H. Walton (Journal 
of Scientific Instruments, London, April, 1945) 


The instrument was designed for 
use in the factory or industrial test 
room for the “pass-reject” testing 
of the optical distortion of small, 
transparent, domed windows mold- 
ed from thin plastic sheets. The 
optical system (see figure) is so de- 
signed that the small central light 
stop cemented to the upper surface 
of the collecting lens intercepts all 
the light when the rays are sharply 
focussed. 


The insertion of a perfect plastic 
window causes no appreciable de- 
flection of the light beam as the 
rays are everywhere nearly normal 
to the surface. Thus the focus of 
the light on the stop is not im- 
paired. A faulty window, whether 
the fault consists of non-uniform 
thickness or slight scratching, de- 
flects the rays and the light beam 
is no longer completely. intercepted 
by the stop. The deflected or scat- 
tered light is collected by the col- 
lector lens and is brought to a fo- 


cus on the cathode of the photocell. 
The amount of light reaching the 
photocell is therefore a measure of 
the optical distortion of the win- 
dow; faults which merely reduce 
the visual brightness can not be 
detected. 

Constructional details of the op- 
tical arrangement are given. Par- 
ticular care must be taken to main- 
tain correct alignment of all op- 
tical elements. 


Trigger and amplifier 


The two pentodes V: and V: form 
a trigger circuit having two stable 
states; they are controlled by the 
phétocell current, Assume no pho- 
tocell current and the slider of Ru» 
at the potential of the negative 
voltage supply. Then the grid of 
V; is positive with respect to the 
grid of V2 by the voltage drop across 
tube V, (about 100 volts) and this 
voltage appears across R, since the 
common cathode potential rises just 
above that of the more positive 
control grid. V: is therefore cut off 
and its control grid current is very 
low. 


As the photcell is illuminated in- 
creasingly, the grid potential of 
Vz approaches that of Vs, as soon as 
V: passes appreciable current Vy’s 
screen voltage falls and V2’s rises. 
This is clearly a cumulative action 
so that Vs cuts off and the current 
through Ry. is suddenly switched 
from Vs to Vz with consequent large 
voltage changes across the plate 
resistors. V: is left working ap- 
proximately as a cathode follower 
so that a high grid leak is permis- 
sable and control is retained. When 
the illumination on the cell de- 
creases and the potential of V.'s 
grid again approaches and falls be- 
low that the Vs, the trigger action 
is reversed. 


The circuit is designed for com- 
paratively low power input and is 
therefore especially suitable for di- 
rect operation from a photocell. 
The ‘sensitivity can be adjusted by 
varying the slider of Ru which con- 
trols the photocell current required 
to operate the trigger. 

When the trigger operates, the 
large voltage change at the plate 
of Vs is amplified in the first sec- 


Pass-reject tester for small plastic windows consisting of optical system, photocell, trigger circuit, amplifier and indicator lamp 
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tion of Vs and applied to the grid 
of the second section of V. biasing 
it beyond cut-off. Previously this 
tube section was carrying current 
and the voltage across its cathode- 
plate space was considerably below 
the running voltage of the neon 
tube V: which was therefore extin- 
guished. With the current through 
the second section of V. cut off, the 
yoltage across V; is increased and 
its light indicates a failed window. 


Spurious indications of bad win- 
dows due to operation of the trigger 
by the flanges of the windows while 
they are being placed in position 
on the instrument are prevented 
by the switch S. It grounds the 
grid of the first section of V:, V; is 
lighted. Upon depression of switch 
§ when the window has been cor- 
rectly positioned, V; extinguishes 
if the window is acceptable and re- 
mains alight when it should be re- 
jected. 

Plug terminals Pi: and Ps were 
taken out across R,s so that on re- 
moval of V:’s heater supply, V2 be- 
haves as a linear current amplifier 
allowing the changes in photocell 
current to be indicated indirectly 
on a high resistance voltmeter ap- 
plied across P: and Ps. 


Electron Trajectories 
in a Plane Diode 


Leon Brillouin (Electrical Communication, Vol. 
22, No. 3) 


The following theorem regarding 
electron trajectories is proved: In 
a plane diode with hot cathode and 
space charge operated under arbi- 
trary voltage variation as a func- 
tion of time, electron trajectories 
never cross each other provided 
electronic emission on the cathode 
ls continuous and the current does 
not become negative. Conditions 
for negative current are also con- 
sidered. This theorem was based 
on some of the equations derived 
Ma previous article “Transit Time 
and Space-Charge in a Plane Di- 
ode” (Electrical Communication, 
Vol. 22, No, 2) by the same author. 


AC Amplifier and 
Voltmeter 


L. C. Roess (Revi i i 
July, 1948) eview of Scientific Instruments, 


It is intended to measure the 
output of a rapid-response thermo- 
Couple in an infra-red spectro- 
graph the incident radiation being 
Interrupted at frequencies between 
land 5 cycles. The low frequency 
oe and voltmeter designed 
or this purpose and capable of de- 
lecting 5.10-10 volt is described. The 
amplifier is sharply tuned to the 
interruption frequency and is re- 
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TWIN-T TUNING 
NETWORK 


Fig. 1.—Circuit for measuring thermocouple output. 


Second push-pull stage incorporates two 


twin-T resistance-capacitance networks providing negative feedback to effect sharp tuning 


quired to have a very low inherent 
noise level below the thermal noise 
of the thermocouple resistance. 


Amplifier 


Careful selection from a large 
number of tubes will yield a few 
having an inherent noise level of 
5.10°8 volt referred to the grid; such 
a tube was used in the first ampli- 
fier stage. The thermal noise volt- 
ages of low resistance thermo- 
couples are of the order of 2.10719 
to 2.10°° volt which is much less 
than the noise of the first tube, in- 
dicating the use of a carefully de- 
signed input transformer if maxi- 
mum sensitivity is to be attained. 


In order to balance out any ef- 
fects of fluctuations in the plate 
and screen supply potentials, the 
main amplifier following the first 
stage is connected in push-pull. 
This connection also permits the 
use of an unbypassed common 
cathode resistor in each stage in- 
troducing an appreciable amount 
of negative feedback. No loss of 
gain of the out-of-phase signal 
voltage results from its use, but a 
considerable loss of gain does occur 
for all voltages, such as plate sup- 
ply voltage fluctuations, which 
reach both grids of a given stage in 
phase. The presence of the cath- 
ode resistor tends to equalize any 
unbalance in signal voltages at the 
grids of the individual tubes of 
each push-pull stage. This behavior 
makes it possible to feed the out- 
put of the first stage, which is 


single-ended, to the push-pull main 
amplifier without introducing a 
special phase inverter stage. 

The two twin-T resistance-ca- 
pacity networks connected to pro- 
vide negative feedback from the 
plates to the grids of the second 
stage of the main amplifier, pro- 
duce an effect equivalent to the in- 
troduction of sharply tuned reso- 
nant circuits. The amount of neg- 
ative feedback increases rapidly 
from zero to a large value as the 
frequency is changed from the cen- 
ter or resonant frequency so that 
the grid to plate gain is reduced 
from about 350 at this frequency to 
about unity for frequencies some- 
what larger or smaller. The sharp- 
ness of tuning depends upon the 
gain available between the points 
across which the feedback network 
is connected. Various experimental 
results for different positions of 
switch S; are given in the table at 
the top left-hand corner of figure 
i F 

By means of switch S: it is pos- 
sible to tune the amplifier to 1.2,2.4, 
or 4.8 cycles. Amplification at high- 
er frequencies, particularly at 60 
cycles, is reduced by the resistance- 
capacitance networks shunted 
across the plate circuits of the first 
two amplifier stages. 

The 12SN7-GT output tubes were 
chosen because they have the high 
mutual conductance necessary to 
couple the output of a voltage am- 
plifier to a low impedance galva- 
nometer. The entire swing of the 

(Continued on page 166) 
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AIRLOOP 
ANTENNA 


A new development in loop 
antennas for broadcast receiving 
sets combines high performance 
with low cost mass production and 
good physical appearance. This 
loop, a photo of which is shown in 
Fig. 1 is made of sheet copper on 
a punch press machine at rates far 
exceeding anything possible through 
wire-winding technic. The manu- 
facturer* claims that thirty com- 
plete units can be made per minute, 
not only formed with terminals but 
attached to the back which forms a 
complete part of the radio receiver. 

Sheet copper is fed into the press 
along with the material which is 
to be used as the back for the re- 
ceiver or to hold the loop. The die 
on the press shears the copper 
sheet into a pattern which forms a 
continuous spiral from the outer 
edge around to the innermost end. 
The die having a “V” shape forces 
the copper ribbon which is sheared 
from the sheet into an inverted 
“VY” cross-section as shown in 
Fig. 2. 

At the same time the copper is 
sheared into this “V” cross-section 
it produces the necessary spacing 
between adjacent turns in the loop 
and acts to lock the loop to the 
backing material. In the locking 
of the sheared copper strip to the 
backing material, no additional ce- 
ment or binding is necessary. 

The loop illustrated in Fig. 1, has 
34 turns and an inductance of 166 
microhenries. The quality or Q of 
this loop over the broadcast band 
is given by the curve in Fig. 3. 


 —# 
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Th" x 4%" 


700 900 
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1200 1300 1400 1500 1600 


Fig. 3—Q characteristic for isolated loop in Fig. 1 over broadcast band range 


The maximum area of the square 
“Airloop” is more than 27 per cent 
greater than old type oval flat 
wound loops. Since loop pick-up is 
proportional to turns x Q xX area, 
this means that for a given space 
the air loop will have 27 per cent 
better pick-up than a flat oval loop, 
assuming the winding space for 
each loop to be the same. Effective 
areas are in the same ratio for the 
same width of winding. 

In the formation of the loop by 
a press method, the insulation be- 
tween adjacent turns is primarily 
air. This is caused by the forcing 
of the copper sheet into the “V” 
formation which brings the ad- 
jacent surfaces of the turns up 
above the back sheet. Thus the 
backing sheet. does not behave so 
much as a dielectric material as if 
it were between adjacent turns. 
The losses in the loop and. the re- 
sulting Q are only slightly different 
for high grade insulating material 
than: for common material such as 
press-boards, etc. Where the elec- 


tric field is greater between ad-° 


Fig. 1—Photograph of typical loop antenna, die formed 


from sheet copper, 


for 


small broadcast receivers 


4h 


jacent turns, the only insulation 
is air, thus producing relatively 
high Q. 

The large effective area of the 
conductor and the close spacing 
along with the minimum of insula- 
tion gives this loop its Q charac- 
teristics. Its mechanical rigidity 
makes is possible to have a greater 
permanence in the alignment of 
small broadcast sets using this type 
of antenna. The stiffness of the 
conductors and freedom from the 
use of cement means that a higher 
degree of stability in tracking in 
the tuned circuits is possible. Only 
5 per cent reduction in Q after sub- 
jecting ‘to 100 per cent humidity for 
24 hours is claimed by the manv- 
facturer. 

For a Q of 75, the “Airloop” per- & 
mits a saving in cabinet depth of 
3% in. permitting lower cabinet cost, 
with no sacrifice in performance 
under that of a good quality 
solenoid loop. Conversely, for 4 
given cabinet depth, better per- 
formance (Q) results from It 
placing the solenoid loop with the 
“Airloop.” This is shown in Fig. 4 


*A. W. Franklin Company, New York City. 
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Fig. 2—Cross section of turns formed by di 


Fig. 4—Comparison of Q for dis 
tances to chassis and loop types 
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Developed for Signal Corps portable, 
Imobile, or emergency communications 
equipment, the 2E25 r.f. beam tetrode is 
easy on the battery. The thoriated tung- 
sten filament permits simultaneous appli- 
n @cation of filament and plate potentials. 
ly BPrecious battery power is conserved during 


ne standby periods. HYTRON 2E25 


Instant-Heating 15-Watt R.F. Beam Tetrode 


 @completely shielded for r.f., the 2E25 re- TENTATIVE ELECTRICAL DATA 
. quires no neutralization even at its maxi- ce rs sanaeern bese eee e eee eee 6.0 + 5% ac _ ~ ep 
;gmum frequency of 100 megacycles. Other Plate Potential. 0... 2ccscecssseccde ss, 490 tam de;volte 
of features are: low-loss octal base, plate con- Grid Potential 000020 LLULLLLILL 128 man de volte 
he fnection to top cap, filament potential cen- _ iste Suen. 2. --e-ssseeseseresecesses 78. man de ma, 
the Btered at 6.0 volts, and extremely rugged Screem Dissipation... oe. sv ness ews ee messes 4 max. watts 
her : Grid Driving Power (Class C)............. 0.5 watt approx. 
in Bconstruction. Power Gitest (Cie ©). Se ie. 20 watts 
oy Consider the advantages of the 2E25 as an AVERAGE DIRECT INTERELECTRODE CAPACITANCES 
i instant-heating replacement forthe 6V6GT Titec ijt se el Ss mtd 
or 6L6G in older equipment, or for use in Bi: Seis) code pod ss a i ee ik 6.0 mmfd 
i peodemn equipment such as the new Kaar MECHANICAL DATA 
os, mobile FM set illustrated. Remember, the /  Maimum Diameter en i Te ees 
ity ersatility of the 2E25 beam tetrode sim- a ut AEN aE As Mietetseisn oats niet es ite fi 
r applifies the spares problem; this one type ane OL zie peed cheat shell lowscen octal 
ee an power a whole transmitter—R.F. ana .. The New 2E25 Supersedes and Replaces the HY65 


; : F. Order your engineering samples today. . ws 
ity. 


New instant-heating 
mobile FM _ trans- 
mitter developed by 
Kaar Engineering 
Co. uses 7 Hytron 
2E25 and 2 Hytron 
HY69 or HY1269. 


: OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES head ati ty 


MAIN OFFICE: SALEM, MASSACHUSETTS 
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NEWS OF THE INDUSTRY 


Airline to Spend 
$10,000,000 for Radio 


Indicating potential markets for 
airline communications and elec- 
tronic equipment, United Airlines, 
Chicago, has let it be known that 
this organization plans to invest 
about $10,000,000 for voice and tele- 
graph signalling apparatus and 
meteorological aids. Among other 
equipment, United plans on: 


1. Airway traffic monitors, oper- 
ating on the radar principle, which 
would enable airway and airport 
traffic control centers to maintain 
a visual watch on planes in flight. 


2.-Automatic position recorders 
giving pilots exact location infor- 
mation. 

3. A radio-impulse device warn- 
ing pilots of the presence of other 
planes in the immediate vicinity. 

4. Automatic landing devices. 


5. A radio means of making au- 
tomatic written recordings, aboard 
planes in flight, of information 
transmitted from ground stations. 


‘Aireon Adds Two 


Aireon Mfg. Corp. has expanded 
still further in the radio electronic 
field through the purchase of two 
Chicago companies manufacturing 
speakers, microphones and other 
accessories. These are the Oxford- 
Tartak Co. and the Cinaudagraph 
Corp. 


VHF for B&O 


Marking one of the first railroad 
uses of very high frequency com- 
munication equipment, the Balti- 
more and Ohio railroad has placed 
an order with the radio division of 
the Bendix Aviation Corp. Most of 
the equipment will be installed in 
the railroad’s New Castle (Pa.) 
yards. 


Radio-Radar Museum 


There ought to be a Federal na- 
tional war museum of radio and 
radar, suggests the advertising com- 
mittee of Radio Manufacturers As- 
sociation. Chairman John S, Gar- 
ceau of the advertising committee 
plans to present the matter at the 
next RMA board of directors meet- 
ing. Such a museum would include 
a complete display of radio and ra- 
dar military equipment of historical 
character. Plan would be to include 
discarded and battle-scarred equip- 
ment used in historic battles. 
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Conventions and 
Meetings Ahead 


Society of Motion Picture Engineers 
(J. Haber, Hotel Pennsylvania, 
New York City), 58th Semi-An- 
nual Fall Conference, October 15, 
16, 17, Hotel Pennsylvania, New 
York City. 


The Instrument Society of Amer- 
ica and the Carnegie Institute of 
Technology (Chairman Dr, B. R. 
Teare, Jr., Department of Elec- 
trical Engineering, Carnegie In- 
stitute of Technology, Pittsburgh 
13, Pa.), Educational Conference 
on Instrumentation, October 16, 
17, 18, Pittsburgh, Pa. 


Electrochemical Society (Colin G. 
Fink, Columbia University, New 
York City), Electronics Division, 
October 17, Philadelphia. 


Optical Society of America (A. C. 
Hardy, Massachusetts Institute 
of Technology), October 18, 19, 20, 
Hotel Pennsylvania, New York 
City. 


Institute of Radio Engineers (330 
West 42nd Street, New York 
City), Old Timers Night, Novem- 
ber 8, Hotel Commodore, New 
York City. 


Rochester Engineering Society (O. 
L. Angevine, Hotel Sheraton, 
Rochester, N. Y.), Rochester Fall 
Meeting, November 12-13. 


Institute of Radio Engineers, An- 
nual Winter Technical Meeting, 
Hotel Astor, New York, January 
23-26. 


Emerson Acquires 
Radio Speakers 


Emerson Radio & Phonograph 
Corp., New York, has acquired Radio 
Speakers, Inc., Chicago. The com- 
pany has for many years been one 
of the large producers of radio 
speakers. For the past four years, 
the company has been engaged in 
war production. 


Heating Lab 


A laboratory specializing on rf 
heating problems is soon to be 
opened for the benefit of west coast 
Westinghouse clients, at Los An- 
geles. The equipment includes a 20 
kw generator for induction heating 
and a 5 kw generator for capacitive 
heating. Dr. R. A. Neilson is in 
charge. ; 


DuMont Exec. Sees High 
Video Payroll 


Television broadcasting stations 
will have a total national payrol) 
of more than ten million dollars in 
the next three years, Paul E. Cari- 
son, merchandising manager of 
Allen B. DuMont Laboratories Ine, 
told the graduating class of War 
Industries Training Program at 
commencement exercises held in 
New York City recently. 

His prediction was based on ex- 
isting payroll figures taken from 
presently operating stations, and 
multiplied by the number of appli- 
cations for new video stations now 
being processed by FCC. 


Three Video Applications 


Three applications to set up com- 
mercial television stations at Pitts- 
burgh and Lancaster, Pa., and 
Dallas, Texas, were filed with the 
Federal Communications Commis- 
sion this month. 

The Pittsburgh application was 
filed by Allen B. DuMont Labora- 
tories Inc. of New York City. Du- 
Mont’s application asks that the 
Pittsburgh station be allowed to 
operate on Channel No. 2. The 
New York firm has applications 
pending before FCC for stations at 
Boston and Washington, D. C. 

The Dallas application was filed 
by the Times-Herald Publishing 
Co., Dallas, Texas, and asks for 
Channel No. 2. WGAL Inc., Lan- 
caster, Pa., asked for television 
Channel No. 4 in Lancaster. 


Echophone Receivers 


The Echophone division of the 
Hallicrafters Co., Chicago, is going 
into the home receiver market with 
a line of console combination mod- 
els, featuring AM, FM and short- 
wave reception. These will be built 
to receive on the new 88 to 106 
megacycle FM band, and will carry 
the Echophone brand name. 


Universal's Nite Lite 


Universal Microphone Co., Ingle 
wood, Cal., has formed a new divi- 
sion for the manufacture of a 
neon night light. The lamp, o 
1/25th watt capacity, is of the 
plug-in type, plastic encased in a2. 
attractive transparent housing 
may be used on either ac or 
Trade name of the product & 
Robolite. 
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Here’s where the egg came first 


MICRO 
SWITCH 


SNAP-ACTION 
Helps bring the chick 


Here is how it works 


Switch “A”’ is held in an open posi- 

tion by the pressure of liquid filled 

bellows ‘‘B’’ against the spring 
plunger. If temperature falls, the bellows contracts and 
releases the pressure on switch “‘A’’ which causes current 
to be switched on. 


Switch “C”’ is an auxiliary pin plunger type switch, also 
operated by bellows “B’’. It is actuated by adjusting 
screw “D” on lever arm ‘“‘E” and is operated only in 
case expansion of the bellows fails to operate switch ‘‘A’’. 


feegiteeer* 


Incubators for hatching poultry eggs depend on con- 
stant, precise regulation of temperature. Deviation of as 
little as half a degree, if long sustained, means loss of 
an entire setting. 


pact size of Micro Switch products and their ability to 
handle up to 10 amperes of current at line voltage with- 
out the use of relays. 


Because of their long life and rugged dependability, de- 
signers and engineers in almost every branch of industry 
are using Micro Switch snap-action switches for limits, 
safeties and interlocks. A full line of housings and ac- 


That is the reason the Reliable Incubator and Brooder 
Company of Quincy, Illinois, selected Micro Switch 
snap-action switches as the monitors to insure the even 


temperature on which the success of their products 
depends. 


Reliable Incubator and Brooder Company provides two 


tuators make them applicable under all conditions where 
a tiny, precise, completely accurate switch is required to 
handle substantial amounts of power at line voltage. 


switches as an additional safety check. Should lightning 
strike the line and cause the switch points to fuse to- 
gether, a second standby switch will take over. The over- 
travel plunger on the main switch permits further ex- 
pansion of the bellows to operate the standby switch and 
at the same time operate an alarm bell. 


Your engineers should 
know all about Micro 
Switch controls. Send for 
as many copies of Hand- 
book-Catalog No. 60 as 
you need. If you are de- 
signing for aircraft, send 
for Handbook-Catalog 


This application makes excellent use of the small, com- No. 71 also. Write today. 


© 1945 First Industrial Corporation =) te ao aes rie. The basic switch is a thumb-size, 
os ws Green | feather-light, plastic enclosed, pre- 
deksd | cision, snap-action switch, Under- 
SIMA writers’ listed and rated at 1200 
V. A., at 125 to 460 volts a.c. Ca- 
pacity on d.c. depends on load char- 
acteristics. Accurate reproducibility 
of performance is maintained over 
millions of operations. Basic switches 
of different characteristics are com- 
bined with various actuators and 
metal housings to meet a wide range 
of requirements, 
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Freeport, Illinois, U.S.A. Sales Offices in Principal Cities 
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OCTOBER TO BE STARTING POINT—Wrangling 
over postwar price levels for receivers (end-equip- 
ment) and tubes and parts with the OPA economists 
and attorneys occupied the radio-electronic manu- 
facturing industry leadership during much of Sep- 
tember. But the time was not seriously wasted, al- 
though there was some delay in set production due 
to the price controversy. However, actually, the in- 
dustry had to occupy itself largely with the tasks of 
redesigning of the civilian home receivers, components 
and tubes and the difficult and huge assignment of 
settling the military contracts, inventorying, de- 
termination of armed forces’ surplus and other 
“cleaning-up” duties resulting from the end of war. 


CIVILIAN PRODUCTION STILL DRIBLETS— 
Because the parts manufacturers were dissatisfied 
with the OPA price levels, only 5 to 10 per cent of the 
orders of end-equipment manufacturers were filled in 
September and tube manufacturers with a similar un- 
satisfactory price determination generally confined 
their output to limited quantities mainly for design, 
except that maintenance-repair tubes with the quotas 
and M-R markings removed flowed into retailers in 
larger quantities. During the latter part of October 
and November and December, provided the price 
ceilings were acceptable, the industry promised to 
place by the end of the year on the civilian market 
anywhere from 2 to 4 million receivers. 


TRANSMITTER PRODUCTION—In the case of 
broadcasting station transmitters, the FCC’s assign- 
ment of FM frequencies in the new bands to the new 
stations created a temporary confused situation, but 
during October when most of the new station applica- 
tions are to be processed through the Commission, 
FCC officials anticipated production of FM trans- 
mitters will get under way. However, except for one 
big company’s pledge of earlier production, it will take 
about 6 months for the delivery of the higher- 
power FM transmitters. 


FOREIGN TRADE PROSPECTS BRIGHT — 
Radio-electronic equipment bulks big among major 
items of foreign nations sought from the United 
States, according to a canvass by Electronic Indus- 
tries’ Washington bureau of embassies and legations 
of leading foreign nations. Much of the apparatus to 
be purchased in the United States will be financed 
through loans by Uncle Sam’s Treasury through the 
Export-Import Bank and other American govern- 
mental agencies. Russia (which will pay its own cash) 
has a substantial radio expansion program in its new 
5-Year Plan; China has a most ambitious plan for 
covering its vast areas with radio-communications and 
broadcasting stations, the cost to run into hundreds 
of millions of dollars; France and Turkey likewise 
contemplate substantial purchase of radio equipment; 
and several Latin American countries have announced 
Similar plans. The Army and Navy radio stations 
throughout the world gradually will be declared as 
surplus and sold generally to the foreign nations 
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where they are located; UNRRA will also consume 
much of this military surplus, planning to use radio 
apparatus in such communications-sparse countries 
like Jugoslavia. 


MILITARY SURPLUS FLOOD IN U.S. SOON- 
Disposal of the Army and Navy surpluses is becoming 


* more and more of a thankless task; and some of the 


original RFC officials realizing this have returned to 
former assignments out of the Surplus Property 
Board. However, the plan of President Truman for 
the single Surplus Administrator (Symington, Lincoln 
Electric President who knows something of radio 
equipment problems), instead of the three-man board, 
has led to the creation of some order out of the previ- 
ous chaos. Radio-electronic surpluses also were placed 
under a single top SPB official, Deputy Administrator 
Schwartz. The alignment of the industry’s end- 
equipment, parts and tube manufacturers as author- 
ized disposal agents for the surpluses has laid the 
firmest possible foundation for the handling of the 
excess Army-Navy equipment and components which 
during the last months of the year are expected to 
flow in greatly increased quantities. 


‘ 


AVIATION INDUSTRY PLANS HUGE ELEC. 
TRONIC PROGRAM—tThe blueprint for the U. 8 
Aviation industry and the Civil Aeronautics Adminis- 
tration transition of radio and electronic communica- 
tions-navigation systems to VHF was plotted in final 
shape during the last week of September by the Radio 
Technical Commission for Aeronautics, headed by 
Bureau of Standards’ able radio chief Dr. J. H. Del- 
linger. Aeronautical Radio, Inc., the cooperative radio 
organization of the airlines, coordinated the planning 
for the latter and the FCC aided in freeing the avia- 
tion frequencies, held by the military services during 
the war, for civilian usage. Manufacturers can antici- 
pate an aviation program of many millions of dollars. 
Example: United Air Lines alone plans a $10 million 
expenditure in next few years. 


CONGRESSIONAL TRENDS—‘Reconversion” ses- 
sion of Congress presents two most significant issues 
for our industry—wages and full employment legisla- 
tion and proposal for a National Research Foundation. 
Too much of a swing to a greatly-shortened work week 
with maintenance of high wartime wages will kil 
chances of nation’s reconversion and, even though 
left-wing government officials and labor union leaders 
advocate this, Congress is felt certain to keep an evel 
balance of economics. The National Research Founda 
tion which President Truman assures will not coml- 
pete with private enterprise research does offer threat 
that the comparatively small Federal sums pro 
in this venture would mushroom to huge amounts 
if pressure groups in the scientific world launched 
drives for allotments. 


ROLAND C. DAVIES 
Washington Editor 
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National Press Building 
Washington, D. C. 


IN MACHINE CONTROL 
PREVENT JAMMING 


The Vonnegut 4 side moulder 
shown here is equipped with 
an individual motor on each of 
its four cutterheads and a fifth 
motor for the feed. The cutter- 
head motors are usually oper- 
ated from high frequency, the 
feed motor from the standard 
60 cycle shop circuit. To pre- 
vent the feed from jamming 
stock into stalled cutterheads 
during an interruption of the 
high frequency circuit while 
the 60 cycle shop circuit is 
maintained, a Guardian Series 
30 relay is used to shut down 
the equipment. 


Wherever two or more independent sources of power are utilized to 
perform one operation, the failure of one power source presents a 
hazard to safety, materials and equipment. In such places Relays by 


Guardian are often employed to interrupt all other circuits when one 
circuit fails. 


The Vonnegut 4 sided moulder, built by the Vonnegut Moulder Cor- 
poration of Indianapolis, uses a Guardian Series 30 relay in this appli- 
cation. This is a quiet, dependable relay with a laminated field piece 
and armature, a large contact switch capacity, and a wide operating 


range. It is available for operation on any frequency between 20 and 
150 cycles. 


* 3° 


i er 4 Series 30 A.C. Relay 
But whatever your relay application may be, it will pay you to write. Alin; inn cht enh ellie 


If you describe your application when writing, Guardian engineers will solenoids, stepping relays, mag- 
make recommendations. netic contactors, electric count- 
ers, snap and blade switches. 


GUARDIAN\@/ELECTRIC 


1622-L W. WALNUT STREET CHICAGO 12, ILLINOIS 
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DEVELOPMENTS IN THE FM FIELD 


FCC’s FM Rules 


The most important issue among 
the rules and regulations formu- 
lated for FCC for governing FM 
broadcasting was the assignment 
of additional channels to the 
northeastern section of the United 
States. The number of available 
channels for the heavily populated 
New England area was raised from 
170 to 180 by taking over the 2 mc 
from the 106 to 108 mc band here- 
tofore reserved for facsimile broad- 
casting which now moves up to 470 
to 480 mc. 

This action gives the New Eng- 
land section as many rural and 
metropolitan FM stations as there 
are AM metropolitan stations at 
the present time (either high or 
low power). In addition, there will 
be spectrum space for 30 per cent 
more community FM stations than 
there are existing AM stations in 
that category. Generally speaking, 
sixty channels have been allocated 
for metropolitan and rural stations 
having a power of 20 kw and a 500- 
foot antenna. Twenty channels 
have been assigned to the small 
community stations which will 
have 250 watts of power and 250- 
foot antenna. The remainder of 
the nation will have 70 channels 
for metropolitan and rural sta- 
tions, and 60 channels for com- 
munity stations. 

Other rules promulgated are: 


1. FM stations will be licensed 
for an unlimited time and during 
the initial period of existence the 
new station will be required to 
operate a minimum of six hours per 
day. 

2. No rule was set up concern- 
ing the time element for program 
duplication. 


3. No. person may own more 
than one FM station in the same 
community, and no person may 
own more than one FM station in 
separate communities except on 
proper showing and in no event 
may one person own more than six 
FM stations. 


4. No rule has been made re- 
garding the ownership of an FM 
station by an AM station owner. 

5. AM chain rules will apply 
to FM. 


6. Sharing of antenna sites will 
be required when no comparable 
antenna site is available. The FCC 
feels that this rule will prevent any 
station operator from sewing up a 
market area by the control of an 
antenna site. 

7. No rules regarding booster sta- 
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tions. The FCC points out that 
applications for booster stations 
will be considered on their indi- 
vidual merit. 


8. The Commission is not reserv- 
ing any future channels for FM at 
the present time. 


9. FM stations will be permitted 
to transmit facsimile during the 
hours they are not on commercial 
broadcasting. 


HF FM By ’°46 


FCC’s recent notice to the six 
FM license holders to be ready to 
go into operation in the new 92 to 
108 me strip by the first of the 
year, and to start field tests on the 
new assignments by December 1, is 
interpreted as an attempt to speed 
up the change over from the old 
to new spectrum positions. The 
holders of the seven construction 
permits so far issued must be ready 
to start field testing by January 1 
and to enter operation by Febru- 
ary 1 under new assignments. 

Of the 500 FM applicants, the 
FCC pointed out that licenses will 
be granted, along with permission 
to operate at a lower power than 
the license stipulates, until equip- 
ment is more easily obtainable. 
However, applicants are requested 
by the commission to submit a 
complete statement on transmitter 
location and antenna site within 
30 days. 


FM Communication 
for Bus Services 


Permission of the Federal Com- 
munications Commission to equip 
up to 100 intercity buses with FM 
two-way radio communication and 
to operate a central control trans- 
mitter is being sought by Intercity 
Bus Radio, Inc., a division of the 
National Association of Motor Bus 
Operators, Chicago. The experi- 
ment is being undertaken by the 
Greyhound Corporation in coopera- 
tion with several other intercity 
bus lines running into Chicago. 
Unless delays are encountered in 
the granting of licenses, the com- 
plete system will be in operation 
within 90 days. 

The tentative plans, which are 
expected to lead to the development 
of a nationwide system of two-way 
radio communication on highway 
buses, provide for the operation of 
a 250-watt central transmitter in 
the Chicago Loop. The buses will 
be equipped with 50-watt transmit- 
ters, combined with receivers. Grey- 
hound plans to install the radio 


sets on buses of four of its lines— 
Pennsylvania, Central, Northland 
and Illinois—running into Chicago, 
Similar equipment is expected to be 
placed on the coaches of several 
other operating companies. In ad- 
dition, there will be three relay re- 
ceiving stations located in outlyin 

sections of Chicago. , 


Jett Advises 
AM-FM Radio Sets 


Radio listeners were advised by 
Federal Communications Commis- 
sioner E. K. Jett, in a recent radio 
speech, to buy combination AM-FM 
sets when the new models appear 
on the market. 

Declaring that the speed with 
which FM broadcasting develops 
will depend on “how rapidly you, 
the listeners, accept this new 
method of program transmissions,” 
Commissioner Jett said: 

“During the transition period 
from AM to FM most of the receiv- 
ers offered for sale to the public 
will incorporate both systems of 
broadcasting. The added cost for 
the FM feature will not be great— 
perhaps no more than you have 
been accustomed to pay for the 
short-wave international broad- 
casting range in your existing pre- 
war receiver. It is, therefore, to 
your advantage to obtain a com- 
bination set which will receive both 
AM and FM when the new models 
appear on the market. If your pres- 
ent receiver is in good condition 
you may wish to consider purchas- 
ing an FM adapter, or a receiver 
capable of FM reception only.” 

Commissioner Jett predicted that 
within four or five years after civil- 
ian production is resumed “at least 
half of the homes of America will 
be equipped to receive FM broad- 
casts.” In metropolitan areas, he 
said, “FM eventually will replace 
local and regional AM reception.” 
However, he added, the high-power 
clear-channel AM stations “must 
be retained throughout the years to 
serve rural audiences which cal- 
not get good reception from FM 
stations.” 


Tubes in 1946 Sets 


Tube complements to be required 
in the new 1946 radio sets with FM 
bands and television reception, 4% 
compared to pre-war sets, are esti- 
mated by Raytheon’s L. K. Mat- 


shall as: 
Number 
of 
Tubes 


Pre-war radio set in $50 retail price 


Comparable new set with FM band... 

Low-cost television set 

High-quality television set with FM 
band and record changer.....--:° 
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“CONFIDENTLY, SMITHERS, BOSCO IS A COIL HOUND. 
HE SHOWS US WHERE WE CAN GET ALL THE COILS WE NEED” 


SUPER-QUALITY COILS AT REASONABLE PRICES 


ore and more every day, the industry is turning to Albion 
lor fast, quality and quantity production of coils, chokes, 
and transformers. That’s because here you benefit from 
ne unbeatable combination of management “know how,” 
killed workmanship, streamlined facilities, and central 
Ocation. Your requirements will be given prompt and 
houghtful attention. 
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ALBION 


COIL COMPANY 


ALBION, ILLINOIS 


R. F. AND TRANSMITTING COILS AND CHOKES; 
1.F. TRANSFORMERS 
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WHAT’S NEW 


Devices, products and materials the manufacturers 


Circuit Breaker 


A new double pole circuit breaker, de- 
signed for service on 280 v ac or 250 v de, 
50 amps maximum, is being manufactured 
by the Heinemann Circuit Breaker Company, 
187 Plum Street, Trenton, N. J. Unit may 
be connected either front or rear, will carry 
full load continuously, and has instantaneous 
trip at eight to ten times full load. It also 
has a selection of three time delays, any 
one of which may be specified. Overall di- 
mensions are: 5% in. long by 214g in. high 
and 2 in. wide. 


Solderless Connector Strips 


Connector strips using knife switch dis- 
connect tefminals, are being. manufactured 
by Aircraft-Marine Products, Inc., 1591 D 
No. 4th St., Harrisburg, Pa. Two types are 
available: .(1) Illustrated. The single-width 
strip adapted for use with the AMP pre- 
insulated splicing terminal which requires 
no insulation sleeving. The knife switch part 


of the permanent member extends outside 
the strip and connection and disconnection 
are made without removing the cover of the 
assembly. (2) The double-width strip in 
which the disconnect ends are enclosed, 
locked and insulated by the cover, one-half 
of which is independent of the other half. 
Disconnection is made by unscrewing only 
one half of the cover to expose the con- 
nections. Special stacking screws with 
threaded heads make it possible to per- 
manently stack a series of AMP strips with 
the cover screwed on top. The strips can 
accommodate any desired number of con- 
nections. Any combination of adjacent 
members may be electrically connected. —- 
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Aircraft Transformers 


Two new 115-volt, 400-cycle, single-phase 
transformers, designed to operate 6-volt air- 
craft-instrument lights, are being manufac- 
tured by General Electric’s Specialty Trans- 
former Division, Schenectady 5, N. Y. With 
an output capacity of 30 volt-amperes, 
either of these units permits simultaneous 
operation of 25 lamps at full brilliancy. 
One of the transformers is provided with 
taps which facilitate the preselection of any 
desired light level within the unit’s range 
of 6 to 1.74 volts. The taps are so arranged 
that each successive voltage reduction ap- 
proximately halves the previous candle- 
power output of the lamps. Taps are not 
provided on the other unit, but any desired 
light level can be maintained by using a 
potentiometer. Both transformers are light 
in weight—the tapped unit weighing 1 Ib. 
and the other 0.8 Ib.—and were designed 
for convenient mounting and connecting. The 
mounting clamps are protected against cor- 
rosion and the terminal boards are con- 
structed of vibration and _ shock-resistant 
material. ¢ 


One-Piece Fastener 


A new one-piece fastener assembly, which 
does not require nuts or receptacles, has 
been developed by the Simmons Fastener 
Corp., Albany, N. Y. Self-adjusting to com- 
pensate for various material thicknesses 
within the range of the fastener, the fast- 
ener locks and unlocks with a quarter-turn 
in a 90 degree clockwise rotation, or can be 


permanently installed for use as a blind 
rivet. Standard size fasteners are % in., 
5/32 in., 3/16 in., %4 in. and 5/16 in. The 
range of material thicknesses go from noth- 
ing to 3/16. in. total on the largest fastener. 


Hydrometer Substitute 

The Hickok Electrical Instrument (Co, 
10528 Dupont Ave., Cleveland 8, Ohio, has 
developed a unit that indicates electrically 
the equivalent gravity of lead-acid storage 
batteries. The Chargicator unit gives in. 
stantaneous measurement of battery condi- 
tion, and shows what charging rate to use, 
either for trickle charging or for a safe, 
high rate charge. Also indicated are the 
percentage of charge, and over-charging 
danger. Weak or defective cells are readily 
spotted. A large 4-color scale is used. All 
models are sealed within molded acid-proof 
bakelite cases and are not affected by 
weather or temperature. 


Checking Oscillator 


y 


Type 291 is a portable, battery operated 
oscillator especially and primarily designed 
for checking HF aircraft radio receivers. 
As such, all features and equipment not 
relating to checking aircraft receivers have 
been omitted, resulting in a specalized, good 
quality checking oscillator at low cost. This 
new instrument has a frequency range from 
49 to 154 megacycles with modulation fre- 
quencies of 70, 90, 400, 1300, and 3000 
cycles. It contains an easily extended, col- 
lapsible antenna and two coaxial terminals 
for low and high level output. Maker 8 
Andrew Co., Chicago 19, IIl. 


Dynamic Mike 

Universal Microphone Co., Inglewood, Cal. 
has reissued its prewar KD dynamic micro- 
phone for home recording, industrial ¢ 
systems and public address systems. 
quency response is 50-7500 cycles per see 
ond; output level 68 db below one volt pe 
bar; impedance 40,000 ohms. The KD ® 
finished in deep bronze plating; includes 10 
ft. rubber covered cable. 
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Specialized 


Oqupment 
fox 


UHF 
DESIGN 


RLECTRONIC INDUSTRIES @ October, 1945 


nowledgeaud 


@ The phenomena encountered in 
the UHF field are in many cases so 
decidedly different from those true 
of lower frequencies that many 
manufacturers find themselves in 
urgent need of specialized UHF 
knowledge, in order to develop 
equipment that will handle certain 
specific conditions. 


@ Since we are specialists in UHF 
engineering, we are equipped not 
only to render technical advice, 
but also to follow through in the 
actual production of equipment in 
our: shops. 


@ Of necessity, during the war 
period, our efforts have been con- 
centrated largely on Army and 
Navy work. Now that peace is with 
us, we have adequate time to de- 
vote to civilian requirements. We 
invite discussion of any problems 


you may have in the UHF field. 


\y 


 LenoieLeboralorios 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE, N. J. 


Specialists in The Development of UHF Equipment 
and in The Manufacture of UHF Antennas 


Resistance Limit Bridge 


A resistance limit bridge (LB-3) working 
to plus/minus..1 per cent is being manu- 
factured by Industrial Instruments, Inc., 17 
Pollock Ave., Jersey City 5, N. J. The 
bridge has high and low limit dials covering 
a range of plus/minus 11 per cent in .1l 
per cent steps, and uses a sensitive built-in 
galvanometer to provide for the high and 
low indication, respectively. 


Audio Oscillator 


A new beat frequency audio oscillator, 
Type AO-2, has been developed by the Spe- 
cialty Division of the General Electric Com- 
pany’s Electronics Department, Schenectady, 
N. Y. The unit has been designed to sim- 
plify the measurements of audio amplifiers 
and radio receiver fidelity. Using full 
vision and making possible direct calibra- 
tion, the unit provides a stable sine wave, 
continuous variable frequency from 25 to 
15,000 cycles per second. The panel control 
knob regulates the output level from zero 
to full power output. A Type 6E5 Electron- 
ray Tube is used to indicate zero beat 
while adjusting the panel control knob to 
obtain the proper relationship between the 
two high frequency oscillators. The maxi- 
mum output is 120 milliwatts on the cathode 
follower type output impedance coupling 
circuit. 


Regulated Power Supplies 


A new series of saturable reactor regu- 
lated power supplies has been developed by 
the Amplifier Co. of America, 398 Broadway, 
New York 13, N. Y., for all applications re- 
quiring de voltages regulated to better than 
5 per cent from full load to no load, and 
having less than 1 per cent ripple under 
full load conditions. Included in this new 
series are the following standard power 
packs, which may be supplied with built-in 
automatic voltage regulators: 24 v % amp; 
24 v 2 amp; 48 v 1% amp; 48 v 5 amp; 
combination 24 and 48 v 750 mil; 86 v 1 
amp; 110 v 8 amp; 120 v 200 mils; 185 v 
% amp; 250 v .4 amp; 500 v 200 mils. 


124 


Power packs employing heavy-duty rectifier 
tubes are provided with built-in thermal 
time delay relays which apply plate supply 
voltage approximately 30 seconds after rec- 
tifier filaments are heated. All power packs 
are equipped with recessed male receptacles, 
female outlets, power line switch, pilot in- 
dicator and fuse. 


Thermoset Plastic 


A new non-flammable thermoset plastic 
with high optical and electrical properties, 
good resistance to abrasion and high re- 
sistance to oils and greases and most chem- 
icals, including acids and alkalies, has been 
developed by the B. F. Goodrich Chemical 
Co., Cleveland. The new material has been 
named Kriston. Kriston monomer is a 
somewhat viscous, water-clear, anhydrous 
liquid having a specific gravity of 1.25 and 
can be cast in simple molds. It sets to a 
hard, heat-resistant plastic. No water or 
other volatile products are released during 
the polymerization, making easy the prep- 
aration of dense, non-porous articles. 
Shrinkage during polymerization is sub- 
stantially lower than that of any other 
known material of the type. 

Kriston polymer has a refractive 
of about 1.57. This is higher than most 
optical glass. The material can be made 
into a water-clear plastic or made in a 
wide range of colors which can be trans- 
parent, translucent or opaque. In its cast 
state, Kriston is odorless, tasteless, non- 
toxic, and dimensionally stable. After mold- 
ing it can be worked on standard machin- 
ing and polishing equipment. 
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Colortone Mikes 


Inspired by the growing demand for color 
harmony in modern living, business and 
entertainment, the Turner Co., Cedar Rap- 
ids, Iowa, is introducing a new line of 
erystal and dynamic microphones in color, 
styled by Arthur C. Haggstrom, noted in- 
dustrial designer. The material selected for 
the “‘Colortone” cases is a tough, resilient 
cellulose acetate. These plastic castings 
can be produced in a wide variety of rich, 
gem-like colors, including solid colors and 
pastels, mottles and striated effects. 


Antenna Mount 


A mount for FM and television antennae 
is being manufactured by Shur-Antenna- 


Mount, Inc., 272 Sea Cliff Ave., Sea Cliff, 
N. Y. The unit will fit any roof top, and 
is suited for all types of surfaces. .It will 
sustain the weight of any fixed standard 
FM or television antenna array. 


Multirange Instrument 


A new multirange instrument, Type UM.4 
Unimeter, has been developed by the Spe. 
cialty Division of the General Electric Com. 
pany’s Electronics Department, Schenectady, 
N. Y. The new device is equipped with spe. 
cial jumbo test prods and has a wide 
coverage of ranges. On dc it operates from 
0 to 10,000 volts at 20,000 ohms per volt, 
On ac it ranges from 0 to 10,000 volts at 
approximately 5,000 ohms per volt. Direct. 
current ranges extend from 100 micro. 
amperes to 10 amperes in six steps and 
resistance measurements are provided from 
3,000 ohms to ten megohms in five steps, 


Cooling Cabinet 


A cold cabinet has been developed by the 
Precision Scientific Co., 1750 N. Springfield 
Ave., Chicago 47, Ill., for use from —9% 
deg. F. to + 220 deg. F. The unit uses dry 
ice. A 7T-pane sealed window unit prevents 
condensation and frosting, and makes the 
apparatus under test readily visible at all 
times. A shielded fluorescent light prevents 
direct and indirect glare. Thermal losses are 
kept at a minimum by completely insulating 
the inner wall from the outer wall. An al 
stirrer, in the specimen chamber holds the 
temperature constant + 1 deg. F. 
blower circulates the air to and from the 
chamber. Metal plates 4 in. wide, the height 
of the chamber, are centered on each side, 
in the rear, and on the top, to provide 
facilities for mounting the test apparatus 
from any of these positions, Cabinet 
available in 2 sizes: 1 cu. ft. capacity and 
8 cu. ft. capacity. The 1 cu. ft. box is 53m 
high, 26 in. wide, 26 in. deep, The capacity 
of the dry ice trays is 15 Ibs. The 8 cu. ft. 
box is 78 in. high, 839 in. wide, 39 in. deep. 
The center of the test chamber, which is 
in. x 24 in. x 24 in. is located at an operat 
ing height of 48 in. 
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SYLVANIA CATHODE RAY 
TUBES NOW AVAILABLE 


» BReady for New Television 
e. Sets To Be Produced 


It. BBylvania Electric announces the wel- 
t. feome news that cathode ray tubes are 
mnce more available for the man- 


facturers of television sets. 
Constant research in this field, com- 
bined with wide experience in large- 


Sylvania Electric precision-built 
cathode ray tube now available 
to television set manufacturers. 


ale production to meet war require- 
the Bnents, has placed Sylvania in a po- 
—% ition to manufacture these tubes to 
‘ents  MUch higher standard than ever 
the Bbefore, 
vets This is an important factor to 
sting W'MUfacturers of television receivers 
5 the hose “plans” are rapidly becoming 
A ealities, 
eight fp Check today with Sylvania Electric 
ovide oducts Inc., Emporium, Pa. 
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MANY MANUFACTURERS TO USE 
ELECTRICALLY SUPERIOR TUBE 


Sylvania Lock-In Radio Tube 
Ideal For FM, Television, Radar 


With the increasing trend toward 
higher frequencies—as shown by re- 
cent FCC decision assigning FM the 
band between 88 and 106 megacycles 
—set manufacturers will tend, more 
than ever, to use a tube ideally suited 
to the adoption of these very high 
frequencies. 

The Sylvania Lock-In is known to 
be electrically and mechanically su- 
perior to any tube made. 

Electrically, it is more efficient be- 
cause the element leads are brought 
directly down through the low-loss 
glass header to become sturdy socket 


pins—reducing lead inductance—and 
interelement capacity. 

Mechanically, it is more rugged be- 
cause support rods are stronger and 
thicker—there are fewer welded joints 
and no soldered joints—the lock-in 
lug is metal, not molded plastic—the 
elements are prevented from warping 
and weaving. 

Today, set manufacturers consider- 
ing the many developments in the 
field of communications, are looking 
to the Sylvania Lock-In Tube as a 
perfect electronic unit—the tube built 
to handle ultra-high frequencies. 
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The Sylvania Lock-In Tube showing construction— electrical 
and mechanical—that makes it superior to any tube made. 


Emporium, Pa. 


SYLVANIAS’ ELECTRIC 


A 
KERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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x TELEVISION TODAY’ , 


New Developments in the Video 


CBS Color Plans 


Some additional light has been 
let in upon Columbia Broadcasting 
Company’s shortly -to-be-inaugu- 
rated television experiments at 
high frequencies, Some time ago 
it was announced that CBS had 


authorized Federal Telephone and 


Radio Corp. to. produce a new 
transmitter to operate between 480 
and 500 mc that it is now expected 
will be installed in New York’s 
Chrysler building and ready for 
operation some time in December. 
Meantime, General Electric has au- 
thorization for another transmitter 
which it is stated may be installed 
either in Chicago or Hollywood, 
both locations having been applied 
for to FCC. 

According to present CBS plans, 
experimental transmissions of both 
color and high definition black and 
white pictures will be started in 
New York as soon as the trans- 
mitter installation is completed. For 
the present no change is contem- 
plated in the CBS fundamental 
method of transmitting color 
through the medium of a rotating 
disk. The disk itself has been con- 
siderably improved, is understood 
to be somewhat smaller and to 
operate silently. At the same time, 
work is progressing on the design 
and construction of several types 
of receivers which will be suitable 
for the reception of both color and 
black and white. 


“Television City” 


Three television studios, to be 
operated in conjunction with Du- 
mont’s New York station, will be 
installed in the John Wanamaker 
department store in New York City. 
Plans call for taking over of 500,- 
000 cubic feet of store space to 
build a virtual “Television City.” 
The installation will include one 
giant studio measuring 50x60 ft. 
with a 50 ft. ceiling and two smaller 
studios, a teletheater, and art and 
property rooms. 

The large studio will be equipped 
with four cameras while the two 
smaller: studios will handle three 
and two cameras respectively. The 
three studios will be separated by 
soundproof walls and doors to per- 
mit simultaneous use of the three, 
even though one may be on the air. 

The department store television 


*Title registered U. S. Patent Office. 
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production center will offer larger 
accommodation facilities for live 
audiences than any other television 
station in the country. A balcony 
above the studio floor will seat 400 
visitors and a platform around the 
balcony will handle 200 standees. A 
glass wall at the rear of the studio 
will permit shoppers to watch day- 
time and evening rehearsals and 
broadcasts. 


50 Kw for W6XAO 


Don Lee television system, Los 
Angeles, will replace its present 
2 kw W6XAO on Mt. Lee with a 50 
kw station on Mt. Wilson, elevation 
5800 ft. The present site will be 
used for relay and studio purposes. 
The new equipment was ordered 
from General Electric Co., before 
the surrender of Japan. W6XAO 
(KTSL) has been on the air since 
December 1931 under the engineer- 
ing direction of Harry R. Lubcke. 
In addition to fulfilling war con- 
tracts there have been fortnightly 
broadcasts of live and film shows 
during the past 3 years. Mt. Wilson 
has also been selected as the site 
for at least five other television 
stations to be erected in the Los 
Angeles area. 


DuMont HF Tele 


Allen B. DuMont Labs., Inc., is 
preparing to invade the 480-920 mc 
band recently assigned by FCC for 
experimental video work. The com- 
pany has been granted permission 
to construct a portable-mobile sta- 
tion with a peak power of one kw, 
visual and aural. 


Field 


Educational Video 


Television as a medium of educa- 
tion will have its first tryout this 
fall in a series of experiments to be 
conducted by three institutions of 
learning—the New York Board of 
Education, Chicago Board of Edu- 
cation and Syracuse University. 

The New York test was scheduled 
to start as soon as school resumed 
and be conducted in conjunction 
with the National Broadcasting Co, 
The experiments were to originate 
at NBC’s television outlet WNBT 
and be received by specially in- 
stalled large screen receivers in 
classrooms in various schools 
throughout the city. 

The Chicago tests are scheduled 
to start in sixty days and will orig- 
inate at television station WBKB 
in Chicago. The tests scheduled for 
Syracuse University students are to 
be conducted in conjunction with 
General Electric, The University’s 
plan calls for lecturing on labora- 
tory experiments by television. 


Futuristic Video Station 


The television station of the fu- 
ture may be a structure of stream- 
lined beauty following the latest 
architectural trends. At least that 
is the vision of Allen B, DuMont 
Laboratories, whose engineers have 
constructed a six foot model of the 
coming video station as part of 
Toledo, Ohio’s “Toledo Tomorrow’ 
exposition. 

The model has a removable top 
which allows views to look inside. 
The interior of the miniature is 
complete to the smallest detail, in- 
cluding studios, control rooms, 
transmitter rooms. Studios have 
accommodations for forty guests. 


DuMont Laboratoriés drew the plans and specifications for this streamlined, futuristic vide 


station. 


It represents the last word in the efficient arrangement of studios and equ 
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HARVEY 


Regulated Power Supply 


106 PA... 


\ a 


Helps RECORD A SUBTERRANEAN RESERVOIR’S REACTIONS 


LE 


HARVEY RADIO LABORATORIES, INC. 


MASSACHUSETTS 


Bor. 


This Petroleum Reservoir Behavior Ana- 
lyzer, developed by a major oil company, is 
used to analyze the behavior of petroleum 
reservoirs and predict the future per- 
formance of these reservoirs under  arbi- 
trarily assumed conditions of reservoir 
control. It makes automatic computations 
in a matter of minutes that would take a 
dozen mathematicians several months. 

A HARVEY Regulated Power Supply 
106 PA like the one pictured plays an im- 
portant role in the operation of this amaz- 
ing device. To perform efficiently, the 
Analyzer must have a constant source of 


static-free regulated power. The HARVEY 
106 PA has proven a dependable, control- 
lable source of this power. 

The HARVEY Regulated Power Supply 
106 PA provides laboratory D.C. power 
between 200-300 volts. Operates from 115 
volts A.C... . output remains constant even 
though line voltage varies between 95 and 
115 volts. Ripple content is better than 10 
MV .. . two separate filament voltages 
available, 6.3 volts, 5 amps. each - 
parallel operation possible making 6.3 
volts at 10 amps. available. 


If you operate equipment requiring a constant source of laboratory D.C. power — 

pulse generators, amplifiers, measurement equipment, constant frequency oscillators and 

the like — you should have complete information on the HARVEY 106 PA on hand. 
Write for HARVEY Regulated Power Supply Bulletin H-25 today. 


441 CONCORD AVENUE - 
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CAMBRIDGE 38, 


HARVEY OF CAMBRIDGE 


NEW PATENTS ISSUED | 


Pulse Modulation 


It is proposed to transmit short pulses 
separated by comparatively large spaces, 
and to modify the relative timing of succes- 
sive pulses in accordance with the modula- 
tion voltage. Thus, if successive pulses are 
numbered 1, 2, 8, 4, 5, etc., one polarity of 
modulation potential moves pulses 1 and 2, 
3 and 4, 5 and 6, etc., closer together but 
moves pulses 2 and 8, 4 and 5, 6 and 7, 
etc., further apart by an equal amount (see 
diagram at lower right-hand corner). Re- 
versing the modulation potential will re- 
verse the time displacements of successive 
pulses, There is no change in average 
pulse rate. 

By operating the communication system 
of the invention so as to transmit short 
pulses separated by relatively long spaces, 
the following desirable results are achieved: 
(1) Higher peak power and much higher 
frequencies than would otherwise be pos- 
sible because of limitations due to heating 
of the transmitter tubes, (2) an improve- 
ment of signal-to-noise ratio in view of the 
fact that the receiver is responsive only 
during time periods which may be occupied 
by the transmitted pulse, and (8) a degree 
of secrecy in signaling. 

When the pulsing tubes in the transmitter 
circuit become non-conductive simultane- 
ously, the power source potential is applied 
to the transmitter. With no modulation 
applied, one or the other of the pulsing 
tubes passes current at all times except 
when the input from the constant frequency 
source is near the zero value. For near 
zero values both tubes are simultaneously 
cut off and a short current pulse at rela- 
tively high potential is passed into the 
transmitter. These pulses are uniformly 
spaced. 

Modulation produces a variation in the 
bias potential of both grids in opposite di- 
rections, drawing alternate pulses together; 
reversal of modulation potential polarity 
will cause the pulses to be pushed apart, as 
illustrated in the figure. 


TRANSMITTER CIRCUIT 


The receiver incorporates two pulsing os- 
cillators similar to those used to produce 
sawtooth potentials in television receivers, 
each adjusted to 7,500 cycles. They are 
provided with a common plate resistor for 
the purpose of making them tend to operate 
substantially 180 deg. out of phase. The 
received pulses are utilized. to synchronize 
the operation of the pulse oscillators and, 
obviously, alternate received pulses are au- 
tomatically effective in controlling the tim- 
ing of each oscillator, When a received 
pulse advances the time of tripping of one 
oscillator, it- retards the time of tripping of 
the other. In effect, the received pulses 
modulate the phase or timing of oscilla- 
tions of each pulse oscillator but not the 
oscillation frequency; they vary the average 
current through the tubes. Once the oscil- 
lations have dropped into synchronism with 
the received pulses, the average plate cur- 
rent will be modulated by the pulse modu- 
lation. 
output for the headphone or a recorder. 

C. W. Hansell, RCA, (F) November 29, 
1940, (I) July 10, 1945, Nos. 2,379,899 
and 2,379,900. 


Amplifier Circuit 


It is the object of the invention to elim- 
inate harmonic distortion in an amplifier 
output without reducing its gain. For this 
purpose, the grid of tube Te is coupled to 
point 7 which is at zero signal potential 
with respect to the signal voltage but which 
is at an appreciable potential with respect 
to the distortion voltage so that tube Te 
amplifies the distortion voltage exclusively. 
Its output is combined with the output of 
amplifier tube T,, the combined output con- 
taining no distortion voltage; the signal 
voltage amplitude is not affected by the 
addition of tube To. 

The value of Re plus Rg is made suffi- 
ciently large so that no appreciable negative 
feedback occurs between the grid and plate 
of T,. The relative magnitudes of resistors 


This current provides the useful 


— a 
Ta? 
5 Te Creu 
+ 


Re and Rg are so dimensioned that at the 
junction point 7 the signal voltages from 
the plate and the grid compensate one an- 
other, or Rg is equal to Re times the am. 
plification factor of tube T ,; no signal volt. 
age will then be applied to tube To. 

Assume an amplifier with a gain of 10 
and 10 per cent distortion. If approximately 
1 per cent distortion is desired, conventional 
feedback calls for a 10 to 1 reduction in 
amplifier gain. However, by inserting tube 
Tez, the lower level of distortion may be at- 
tained without materially reducing the orig- 
inal gain. 

J. R. Ford, RCA, (F) October 13, 1943, 
(I) July 8, 1945, No. 2,379,699. 


Mine Detector 


The circuit was designed to indicate the 
presence of metallic objects buried under- 
ground. Tube Ly is connected as a gen- 
erator feeding 1,000 ke oscillations to the 
primary of transformer M and to the search 
coil circuit, The secondary of transformer 
M and the search coil circuit provide volt- 
ages across the two diagonals of a Wheat- 
stone bridge formed by the secondary of 
transformer M, resistors Re and Rg, and dry 
rectifiers Dy; and Do; this part of the cir- 
cuit acts as a phase discriminator. 

If the search coil circuit is at resonance, 
the two voltages in the phase discriminator 


(Continued on page 194) 
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h 
Trifling in its size and prominence, the capacitor nevertheless 
: plays a vital role in electronics performance. In planning your 
‘. postwar product, insure the correctness of your capacitor equip- 


ment by installing El] Menco—the capacitor that has been tested 


around the world. 


Send on your company letterhead for new capacitor catalog. 


THE ELECTRO-MOTIVE MFG. CO. 
Willimantic, Connecticut 
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FABRICATED 
PARTS 


AND ASSEMBLIES 
OF 
SOLID AND LAMINATED |! 


PRECIOUS METALS “4 


* 
1 
— 
_ 
i 
' 


Bi 
& 
eS 


ely caer 


At the advent of war we created an entirely new department for 
the manufacture of fabricated parts and assemblies. With a half 
century of experience to draw on, our training in precision work, the 
care and attention to detail necessary to production of fine decorative 
parts, the metallurgical experience and the understanding of fine 
finishing, proved of immense value in meeting the exacting require- 
ments of industrial parts. 


ewe eg 
This department today is producing such critical items as collector 
rings, radio and radar parts, aircraft instrument parts, copper finned 
radiators for power tubes and other specialized fabrications. 


Working on the sheet, wire, and tubing which we fabricate in our 
mill operations, we are able to carry out punch press and deep draw- 
.ing work, milling, turning, grinding, and drill press operations. In 
addition, we have facilities for silver soldering and silver furnace braz- 


‘ing and fine polishing, 


ig Sn er iis 7 ~ 
To assist you in the application of our products to your products we 


‘are maintaining a staff of thoroughly experienced metallurgists, chem- 


ists, designers and consultants . . . an up-to-date research and testing 
laboratory . . . and a splendidly equipped tool room. These are all 
at your service to cooperate with your own staff to the full extent of 
our facilities. 


Your inquiries are cordially invited. Ask, too, for a 
copy of our new descriptive folder. 


PRODUCTS 


SHEETS *- WIRE * TUBING + SOLDERS 
FABRICATED. PARTS AND ASSEMBLIES 


E. MAMEEPEACE CO. 


MAIN OFFICE AND PLANT ATTLEBORO, MASSACHUSETTS 
New York Office. 30 Church St. Chicago Office, 55 East Washington St. 
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on a typical receiver are given ; 
Fig. 3. Curves of receiver rf sele 
tivity and audio fidelity are show 
in Figs. 4 and 5. 

The transmitter is a master osgjj 
lator, power amplifier type, tuniy 
the same range as the receive 
The circuit is shown in Fig, { 
The master oscillator utilizes bot 
electron coupling and frequeng 
doubling. The control grid an 
screen grid section of a 1A5G 
operate as an oscillator at 3 to 


megacycles, and the plate circyi 


tunes from 6 to 9 megacycles, g 
lecting the second harmonic of th 
oscillator. This type of oscillatg 
was found to be extremely staby 
because of the buffer action of th 
plate circuit. Single tuning contr 
is achieved by ganging both th 
oscillator and plate tuning con 
densers. 


Power amplif 


The power amplifier consists ¢ 
two 1299 tubes connected in pars 
lel. Two tubes are needed to me¢ 
the power output specification 
Parallel operation rather th 
push-pull was used to simplify th 
buffer and tank coil construction 
While neutralization of plate { 
grid capacity is normally unnece 
sary in a screen grid type amplifie 
it was found necessary in orde 
completely to eliminate interactic 
between the power amplifier an 
master oscillator. When neutralize 
the change in oscillator frequenc 
due to any variation in amplifi 
load or tuning, never exceeds 5 
cycles per second. The frequent 
of oscillation is almost completel 
independent of power amplific 
load and tuning variations. 


For cw transmission, the 12 
tubes deliver maximum power oll 
put, operating with 150 volts 0 
both plate and screens. For phoui 
operation, the screen voltage is It 
duced to 60 volts by the insertioj 
of a series resistor between B+ abt 
screen grid. 


The modulator system consists 4 
a carbon microphone couple 
through the step-up transformer ! 
the grid of a 1LD5 operating as? 
audio power amplifier. A negatil 
voltage feedback loop from the 1% 
screen grids to the modulator grt 
serves to reduce distortion and im 
prove the frequency response of ti 
modulator. A curve of distortid 
versus percentage modulation 
shown in Fig. 7, while Fig. 8 is! 
fidelity curve. ad 

The power amplifier tank coil} 
equipped with a series of @ 
available through a selector swite! 
These permit proper matching % 
any one of a wide variety of 
tennas with which the set ™ 


(Continued on page 134) 
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plastics are agreed that 


THE 
most REVOLUTIONARY 


NEW PROCESS IN THE 
INDUSTRY 1S 
EATRONIC HEATING. 


“High frequency or electronic heating is a method of con- 
verting electricity into a form that will cause the mole- 
cules in a substance to distort and rub together, thus 
setting up friction that results in internal heat.” 


From THE NEW PLASTICS by Herbert R. Simonds and 
M. H. Bigelow, published 1945 by D Van Nostrand Company, Inc. 


ae 
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INDUSTRIAL ELECTRONIC HEAT GENERATORS 


The THERMATRON line comprises a wide range of standard sizes 
from 1 KW to 30 KW, which are engineered and built to deliver 
consistent operation under exacting production requirements. The 
smaller units possess great versatility and are ideally suited for 
experimental or pilot plants. Models specially designed for sealing 
of thermoplastics, heating of preforms or general purposes. 


THREE OUTSTANDING UNITS 


For most purposes the 1 KW, 2.5 KW or 5 KW output units will 
be suitable, according to power requirements. Available in fre- 
quencies from 5 megacycles to 30 megacycles, according to ap- 
plication desired. 


Send for our new circulars 
“ELECTRONIC HEATING WITH THE THERMATRON" 
“ELECTRONIC HEAT-SEALING OF THERMOPLASTICS 


Ehermatronm Division 


251 WEST 18th STREET NEW YORK 11. N.Y. 


io Sues RADIO RECEPTOR COMPANY, Ine. 
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from the very beginning, ground 
y Western Electric 


radars made 
_, jmportant role in @ 


s developed more 
ar test sets. 
d overt 


Bell Laboratorie 
than 100 different rad 
In 1944, Western produce 
40.000 test sets of 68 types: 


4 The same team 1S working for YOU! military person- 
7 gintain ra ar 


ombination of brain powe 


The unique ¢ 


| 
facilities that made Bell {Laboratori 

> B nation’s largest source of radar, is HOW devoted to bringing you 

H , — 

, the best communications equipment for a world at peace. In 

0 peacetime off-shoots of radar—and in FM, AM and television 
g—in radio telephone equipment for every tyPe of 
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Service // 


DYNAMOTORS 


‘Prom THE SMALLEST IN SIZE 
“J0 THE LARGEST IN OUTPUT 


Engineered and built by specialists, EICOR 
DYNAMOTORS have earned their fine 
reputation through years of exacting serv- 
ice. These dependable units furnish the 
necessary high voltage power for commu- 
nications, direction finding, radio compass 
and other controls. 


Our complete line of frame sizes makes 
possible the widest available range of dy- 
namotor output ratings in the most com- 
pact sizes and weights. This assures the 
most economical size and weight for every 
need! 


The experience and skill of Eicor Engi- 
neers are instantly available to help you 
on any problem involving Dynamotors, 
Motors, or Inverters. 


Send for Helpfel 
DATA FOLDER 


This handy folder gives 
usefuldata and informa- 
tion on EICOR Dyna- 
motors, D. C. Motors, 
and other Rotary Elec- 
trical Equipment. Write 
for it! 


MAX. OUTPUT 
SERIES NO. WATTS DIAMETER LENGTH 


WEIGHT 


2300 10 
2700 15 
3400 125 
4100 200 
4500 250 
5100 350 
6100 500 


25/6 in. 
2% in. 
3%e in. 
4Me in. 
42 in. 
5¥% in. 
6%e in. 


4X in. 
4%, in. 


62 to 8 in. 


JE 1C OR oI] NG. 1501 W. Congress St. 


5% to 8'%2 in. 
62 to 7% in. 


82 to 10 in. 
9% to 12 in. 


2¥e Ibs. 
2% Ibs. 


6% to 9 Ibs. 


Chicago, U.S.A. 


DYNAMOTORS «© D. C. MOTORS © POWER PLANTS = CONVERTERS 


Export. Ad Auriema, 89 Broad St., 


New York, U.S. A. Cable: Aurtema, New York 


42 to 7 Ibs. 


11Y%2 to 13% Ibs. 
17 to 21% lbs. 
28 to 36 lbs. 


BRITISH WALKIE-TALKI 
(Continued from page 130) 


operate. To insure proper tap g 
lection, an antenna current ind: 
cator is provided. This consists 9 
an rf current transformer whos 
low impedance primary is connect. 
ed in series with the antenna, The 
secondary, electrostatically shielde 
from the primary to prevent capag. 
itative coupling, is connected to, 
diode rectifier whose output oper. 
ates a microammeter. Maximun 
meter deflection occurs at the tap 
setting which permits maximun 
power transfer into a given ap. 
tenna. The meter reading is , 
measure of antenna current and 
provides a very effective means of 
determining quickly the best tap tp 
use for a given antenna. 


A unique circuit was created fo 
the transmitter, to provide a 1 m 
crystal oscillator for calibration 
check of both receiver and trans. 
mitter tuning dials. A _ simplified 
circuit is shown in Fig. 9. Th 
1LD5 tube already used as a modu- 
lator and antenna current rectifier 
is alternately used, this time as? 
crystal oscillator, by connecting 3 
1 mc crystal betwen plate and con- 
trol grid through a .0001 blockin 
condenser. Using an rf choke from 
plate to the audio choke needet 
for the modulator, the tube func 
tions as a Pierce oscillator. Wher 
the switch shown in Fig. 9 is closed, 
oscillations cease and the tube per- 
forms as an audio amplifier, The 
introduction of the crystal and 1 
choke has no undesirable effec! 
upon modulator performance. 


Crystal calibrator 


In operation, the crystal oscilla- 
tor, being very rich in harmonics, 
radiates sufficient energy to & 
picked up on the receiver. Usili 
the cw oscillator of the receive 
the dial calibration is easil) 
checked against the 6th, 7th and 
9th harmonics of the crystal. Fu 
the transmitter calibration, the 
master oscillator and calibrator alt 
turned on. Using the receiver 4 
detector (cw switch off), the tw 
oscillators are heterodyned at 4 
7,8 and 9 me. The “aerial switch’ 
connects to taps on the tuned tank 
circuit inductance of the powél 
amplifier tubes. The “Systems 
switch marked “CW Phone-Net- 
Cal” permits the selection of th! 
desired condition of the transmit 
ter. The meter switch, in conjun 
tion with the test meter, provide 
for rapid checking of the high al 
low battery voltages, and the emis: 
sion current of the tubes in tit 
receiver and transmitter. 


It also indicates grid current ! 
the power amplifier tubes. Wi 
the switch in the position mark 


(Continued on page 138) 
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REAT improvements in product quality and remark- 
able savings in time and money are being achieved 


ve by means of electronic heating. Industrialists every- 


Another important point is this . . . in order to work 
at maximum efficiency and live up to its reputation for 


doing things better, faster and cheaper... . electronic 


uy factorily demonstrated. Regardless of the amount of 


"Plime and effort required, our engineers will not release 
asingle machine for sale until it has fulfilled every claim 
we make for it. 


So here is a word of counsel . . . get plenty of advice 
pefore you buy. Consult with our recognized engineers 
twiwho have pioneered in electronic heating since 1921 
fad, without obligation, they will demonstrate what 
tat'Bdectronic heating can do for you. 


of @ SZ Won * 
Division of 


S” CORRUGATED QUENCHED GAP COMPANY 
19 MONROE ST. CTE HEED GARFIELD, N. J. 


Manufacturers of 


Vacuum Tube and Spark Gap Converters Since 1921 
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CORDELE Ppp nfs, He, & 
Ge 


Above: This practical, automatic brazing turn- 
table powered by a 40 KW. Scientific Electric 
heater speeded up production 700%—cut costs 
87% and reduced rejects by 90%. 


Left: Close-up of the finished two-piece tube as- 
sembly after being brazed by induction heating. 
Three complete brazing installations have been 
built for Progressive. 


Write for a free copy of 
our handbook... —' 


ABC of Electronic He 


°° which contains an 
easily understood expla- 
nation of this new heat- 


ing method. 


40 KW INDUCTION 
HEATER 


Scientific Electric Elec- : 
tronicHeatersaremade ff. 
in these power sizes... TAKW 40KW 
and arangeoffrequen- } S8SKW 60KW 
cies up to 300 Mega- 10KW 80KW 
cycles depending upon 12¥%2.KW 100KW 
power requirements. J 


THEY’RE GREAT LITTLE METERS! 


Front, side or back —inside and out — the 114” Round 
Model 120 can do a whale of a job for you on a wide 
variety of applications. 


External pivots provide maximum accuracy in mount- 
ing the moving element between the jewel bearings 
Side View ... prevent rocking of pointer... reduce side friction 
between jewels and pivots...increase the life of bearing 
surfaces. Movements are designed to meet forthcom- 


ing JAN-I-6 specifications for 1% inch instruments. 


Built with fine precision, entirely self-contained 
..with built-in resistors and shunts, this great 
little meter is also completely immersion-proof 
throughout. It has a special locking device for 
Front View exerting pressure against rubber gaskets on either 
side of the glass. Watertight sealing includes ter- 
minal studs and a gasket back of the flange water- 
proofs the juncture between the meter and the panel. 
Installation is easy—a ring mounting eliminates mount- 


ing screws. The case is Black Anodized Aluminum, 


Back View 


Model 112 has all the features of the Model 
120 except that it has a square, bakelite case. Like 
the 120 it is available either as a D.C. or A.C. 


(rectifier) instrument. Write for latest catalog. 
“Inside” View 


‘sz || JU: CORPORATIONS 
BUY WAR BONDS P 


GENERAL OFFICE: NORTHERN VC AT 45th STREET, LONG ISLAND CITY 1, * 
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BRITISH WALKIE-TALKE 


(Continued from page 134) 


“AE” the meter indicates a meas. 
ure of aerial current. The change. 
over from “Send” to “Receive” i 
performed by actuation of the pres 
switch of the microphones or the 
Send-Receive switch of the cw key, 
These switches operate the relay 
which controls the aerial and filg. 
ment supply. For cw transmission 
a jack is connected in the high 
voltage negative return of th 
sender and the key is connected by 
means of a plug. 

Power for the set may be draw 
from. dry batteries or hand poy- 
ered generator. Filament heating 
is provided by a 3-volt battery, 4 
162-volt battery, tapped at 12 volts 
provides the high and relay volt 
ages. The filament current con. 
sumption is 0.32 amp. on Send 
Phone, 0.25 amp. on Send cw, and 
0.15 amp, on Receive. The B bat- 
tery drain is 20 ma on Send Phone, 
50 ma on Send cw, and 8 ma on Re- 
ceive. Assuming a ratio of trans- 
mission to reception time of 1 to}, 
about 15 hours of continuous oper- 
ation of the B48 is possible on one 
battle battery. With external static 
battery, greatly increased life ij 
obtained. 


Hand generator 


The Emerson developed manual 
ly-operated hand-cranked genera 
tor, with a built-in filter and reg 
ulator, is connected to either the 
B48 or the B18 by plugging the co 
into the generator socket. Whe 
cranked by one man at 50-70 rp 
it supplies all required voltages fa 
transmitting or receiving on eithe 
B18 or B48. A toggle switch changes 
the connections for either unit. Th 
dimensions of the generator alt 
52 x 5% x 634 in. 

If the toggle switch is on Be 
position, the high voltage is 10) 
volts for B at .106A and the kv 
voltages 3.1 volts at .3A. When the 
toggle switch is in the B18 pos: 
tion, the high voltage on receive! 
is 180 volts and on sender 150 volts 
The low voltage is 3.1V and the 
current 3A with bias voltage 0 
12V. All of these voltages are meas 


ured at filter output. The regula 
tor, a vibrating Terrell type, and! 
very important part of this unl 
operates at a frequency of 5 t'! 
vibrations per second. 


The generator armature is 4 tw 
commutator type whose shaft } 
supported on two bearings and } 
turned through a train of ged 
(75.4 to 1 ratio). When hail 
cranked at 60 rpm, the armatllt 
rotates at 4,524 rpm. eo 

Because of the heat, humidil 
and great shipping distances fui 
either England or America 0 ™ 
Burma theatre of operations, 


(Continued on page 142) 
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ANSCO Gets Better Color Prints 
with G-E Voltage Stabilizer 


@ Illumination of unvarying brightness is 
essential for processing color prints and 
transparencies. A slight change in the 
voltage supplied to the lamp, used in 
exposing and printing, changes its color 
temperature and content, and makes ac- 
curate, uniform printing of color values 
difficult. 


Ansco’s San Francisco Laboratories, as 
part of their research to simplify color 
printing for amateur photographers, have 
found that the G-E voltage stabilizer is a 
substantial aid in assuring correct illu- 
mination. 


This small, compact, automatic device, 
which can be connected to any 115-volt 
plug outlet, provides a constant power 
supply regardless of line-voltage fluctua- 
tions upto +15 per cent. 


may add new accuracy to your precision jobs, too 


@ On almost every precision job where electricity be used as an accessory to present equipment 
is used, a closely held voltage supply adds speed or built into new, redesigned products to add 
or accuracy, or decreases rejects. In addition, it salability. 
protects delicate instruments, tools and elec- These small, compact units are available in 
tronic tubes from sudden overvoltages, and in- _ ratings from 50 to 5000 va. On circuits where the 
creases the reliability and life of such equipment. voltage may vary from 95 to 130 or 190 to 260 
If you are a user or manufacturer of such volts, they automatically provide a constant 
apparatus as radio transmitters, testing equip- 115- or 230-volt output. Because they have no 
ment, X-ray machines, other electronic devices, moving parts, the need for maintenance is 
motion-picture projectors, and precision photo- practically nonexistent. Ask for Bulletin GEA- 
graphic equipment, it will pay you to investigate 3634A for complete information. General 
the benefits of G-E voltage stabilizers. They can Electric Company, Schenectady 5, N. Y. 


Buy all the BONDS you can — and keep all you buy 
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rN 
CLAROSTAT 


CLAROSTA 


t 


TM 


F 


D 


G. CO., 
vision: 25 WARREN STREE NEW YORK 7, N.Y 


Adi 


Cable 


Inc, 285-7 N. Grn ST., BROOKLYN, N. Y. 


iress: SIMONTRICE, NEW YORK 


ELECTRONIC INDUSTRIES @ October, | 


¢ 
i TP © 40ae atarens 


04006 cness "80s ateeee 
44 « é 


FOR THESE MARKS IN CHEMISTRY AND PHYSICS 


This recent graduate of the Formica war-expanded laboratories has passed 
the following tests and is qualified for employment in many old and new 
applications. 


I is made with melamine resins and glass fibre base and conforms to Navy 
Grade GMG. 


I withstands 440 degrees F for a short period, and 390 degrees continuously. 


L. arc resistance reaches a new level—by ASTM test D 495-42 it is rated at 
185 seconds. 


L is so strong it can take structural stresses when desirable. Test figures: Ten- 
sile strength 25,000 P.S.L: Compressive strength (flatwise) 90,000 P.S.L; Modulus 
of Elasticity in bending 3,000,000 P.S.I.; Izod impact, 12 ft. lbs. per inch of notch. 


Here is‘ a new combination of desirable properties not previously 
available in one material. Unlike various materials which possess 
some. of these characteristics, FF-55 can be easily punched and 
machined. It is superior for rapid fabrication by production methods. 


THE FORMICA INSULATION COMPANY, 4647 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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NOW. . cei on 


Instrument Rectifier and a Balanced 


Resistance network in one convenient 


plug assembly 


—e" 


aol i et kd — - 


4 


20 Vesey St., New York 7, New York 


85 E. Gay St., Columbus, Ohio 


600 S. Michigan Ave., Chicago 5, lll. 
1215 Harmon Pl., Minneapolis 3, Minn. 
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4y Conant 


The lid’s off! Now, Conant can give you this 
new development that meets the demands 

for applications that involve the balanced bridge 
principle in AC operation. 


A striking example of Balac’s many uses is the 
conversion of standard Wheatstone bridge 
instruments to AC. AC accuracy and performance 
become equal to DC operation on the 

same instrument. Null indication is never 
affected by temperature, frequency, wave form 
or line voltage changes. 


No priorities necessary—no waiting. Write today 
for information. It’s Balac, by Conant. 


Instuument Reckifiers 


ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 


2017 Grand Ave., Kansas City 8, Mo. 
1212 Camp St., Dallas 2, Texas 

378 Boulevard N. E., Atlanta, Ga. 
4018 Greer Ave., St. Louis, Mo. 


1526 Ivy St., Denver, Colo. 

421 4Country Club Dr., Long Beach7,Cal. 
Export Div., 89 Broad St., N. Y. 4, .N. Y. 
50 Yarmouth Rd., Toronto, Canada 


BRITISH WALKIE-TALK 
(Continued from page 138) ; 


teries were of little use there y 
the British were able to manufg 
ture batteries nearer to the fig 
of operation. They, therefore, } 
to depend almost entirely on ¢ 
hand operated generator. 


Many of the Emerson Radio @ 
gineering and Procurement stg 
have made substantial contrib 
tions to this project. Messrs, A { 
Rogers and J. W. Jennings direet 
the engineering. Messrs. M 
Goldstein, Henry Fogel and Waltg 
Lukas were responsible for the ele 
trical engineering oon receive 
transmitter and generator, respe 
tively. Edward Buechner and Aj 
Skolnick handled the mechanig 
engineering. In addition, the spleq 
did and resourceful material pp 
curement program conducted } 
H. J. Dostal contributed much 
the all-around success of ft 
project. 


Performance 


Measured performance of 
B48 follows: 


*Sensitivity Phone 
*Sensitivity C.W. 
Selectivity X 10... 
Selectivity X 1000 
Image Rejection Ratio 250 
AVC Output change of 10 db for 
change of 40 db 
Frequency Stability 02% for 1 
warm up period 
Signal to Noise 
Dial Calibration 
*Power Output 
distortion 
Output Impedance 200 and 4000 
Fidelity —3 db from 300 to 2500 
*%Power Output Phone...................... 0.25 wi 
*%*Power Output C.W.............cccee 1.15 wat 
Modulation To 1 
Capability 
modulation 
—3 db from 300 to 2500 
Built in crystal oscillator 
1 megacycle to check dial calibration. 
Frequency Stability 02% for 5 
warm up period. 
Dial Calibration 


Calibrator 


*Input carrier modulated 30% at 400 @& 
Output of 1 milliwatt into resistance load 
200 ohms. 


**Into dummy load of series 50 mmfd om 
denser and 7 ohm resistor. 


Resin Plasticizer 


One of the most closely ne 
secrets of the war has been liftedi 
part by consent of the Navy Wi 
the news that a new type resine 
plasticizer is used to prevent PD 
mature failure and loss in Sigi 
Strength of high frequency cat 
for Navy equipment. Known & 
Paraplex G-25 and developed 
the Resinous Products & Chemit 
Co., Philadelphia, this pro@ 
might be described as a “polymemt 
plasticizer, the first resinous WS 
plasticizer compatible with DM 
vinyl chloride, the preferred C 
jacketing material, and which o® 
bines the desirable features of &™ 
type plasticizers with _the 
manence and non-migrating qu™ 
of a synthetic resin. 
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Efficient—reliable—above all, QUIET— 
that’s the Ballentine Phonograph Drive. 
Basic refinements in design, precision 
dynamic balance, the most advanced 
manufacturing technique and equipment make 
the Ballentine Phonograph Motor unequalled 


for low background noise or rumble. 


Send for descriptive bulletin. 


RUSSELL ELECTRIC COMPANY 


366 WEST HURON S$1T.y GHRICAGO 10, ILE. 
Manufacturers of 
BALLENTINE PHONOGRAPH DRIVE 


| 
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/ “IT GOT HERE 
\PERFECTLY DRY” 


SILICA GEl 


PROTECTS TELETYPE* EQUIPMENT 
FROM MOISTURE DAMAGE «>! 


Yes ... this Teletype printer arrived “per- passes a rigid séction test, meets exacting 
fectly dry’’ . . . thanks to Jay Cee Silica Gel | Government specifications; is strictly 4 
—which is protecting innumerable over-seas quality product. 
shipments of delicate machines, instruments 
and weapons from moisture damage. JOBBERS WANTED—A few excellent Jo 

A few small cotton bags containing this Cee Silica Gel sales territories are still ope 
ideal drying agent are enclosedinthe boxor _ to jobbers. Write for details. 
carton with the equipment. The phenomenal . ; 
power of Jay Cee Silica Gel to absorb the 
atmospheric moisture within the container. 


prevents rust or corrosion in transit. Jay Cee AL ae ae — 
Silica Gel is also used in packages of foods, JOL IE 2 CHEMICA LS, LTD 3 
fabrics, chemicals, and other products. More- N AVENUE 
over, it has wide application in the air con- . 


ditioning, refrigeration, and chemical indus- 
tries. Jay Cee Silica Gel is clear ‘ white; 


* Registered trade-mark 


ELECTRONIC INDUSTRIES @ October, '™ 


W. weren't satisfied to test 
our hermetically sealed in- 
struments for temperature, 


a 


humidity and salt spray indi- .\wal. 2h 

vidually — we went whole hog and com- 
bined the three conditions in a beaker of 
boiling brine. This test, which really exacts 
more from an instrument than is normally 
necessary, was conducted for two weeks 
without failure or permanent error in ex- 


cess of 1%. The maximum zero shift was 


.75%, the current sensitivity plus .5% — and 
the instrument showed no moisture pene- 
tration and no leaks as was evidenced by 
further production vacuum checking. 


What may be “unfair” in a test of Marion hermetically sealed instruments is 
only fair to their users. Whether you're a manufacturer or a consumer, our 
tests serve to prove the quality and dependability of our instruments. They are 
an assurance that when these “hermetics” are installed in any equipment, 
and used in any part of the world, their trouble-free performance will be 
sustained. Remember — Marion glass — to — metal hermetically sealed instru- 
ments are positively interchangeable, and cost no more than standard con- 
ventional types. Write for our 12-page brochure. 


Marion Glass-to-Mefal Truly Hermetically Sealed 
2°" and 3%" Electrical Indicating Instruments 


MARION ELECTRICAL INSTRUMENT CO. 


MANCHESTER, NEW HAMPSHIRE 


WHAT CAN MARION “HERMETICS’ DO FOR ME? WRITE—WE’LL SUPPLY THE ANSWER 
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TY PICAL!—These three units 
comprising mixer and master 
output switching assemblies 
for a critical application are 
typical of B & W facilities for 
handling custom-built engi- 
neering and production as- 
signments. 


EQUIPMENT 


... from design engineering 
to the finished product 


In addition to its complete, well-known 
lines of Air Inductor Coils and Heavy 
Duty Variable Condensers, B & W offers 
a wealth of specialized facilities for the 
engineering, design and production of 
custom-built electronic equipment. 
Among units recently produced are spe- 
cial transmitters, test equipment, tuning 
units, high—and ultra-high frequency as- 
semblies, high-voltage equipment and 
many more. What do you need—designed 
and constructed throughout to match 
your application exactly ? 


BARKER & WILLIAMSON 


AIR INDUCTORS + VARIABLE CONDENSERS + ELECTRONIC EQUIPMENT ASSEMBLIES 


DEPT. EL-105, 235 FAIRFIELD AVENUE @ UPPER DARBY, PA. 


Export: LINDETEVES, INC., 10 Rockefeller Plaza, New York, N. ¥, 0,5. A. 


Thermoplastic Insulator 


Plastiform, a new thermoplastic 
material which can be used in 
making electrical and other equip. 
ment that does not have to with- 
stand high operating temperatures, 
has been developed by L. C. Wilson, 
chief engineer for Duorite Plastic 
Industries at Culver City, Cal. A 
dielectric, it is 100 per cent reclaim- 
able without additives and imper- 
vious to both acids and alkalies. It 
can be formed by casting in molds 
or by working with an ordinary 
soldering iron. 


High-frequency heating has been 
found to be the most economical 
and efficient process for mass-pro- 
ducing Conolon. airplane parts, ac- 
cording to a recent report by Dr. 
G. G. Havens of the National Re- 
search and Mfg. Co: at National 
City, Cal. Conolon is a new low- 
pressure plastic laminate, which is 
lighter than aluminum yet as 
strong as many types of steel. 


CRYSTAL DIMENSIONING 


(Continued from page 97) 


occur at most once during a tem- 
perature run, giving, in the absence 
of other disturbing phenomena, an 
activity curve such as (a) in 
Fig. 3. 

Wetness causes the crystal to be 
inactive during part or all of the 
curve, cf (b) Fig. 3. Uneven pres- 
sure in mounting may damp the 
curve erratically, cf (c) Fig. 3. 

Frequently, even when all of 
these causes of failure have been 
eliminated, curve irregularity still 
persists. The accompanying dia- 
gram, Fig. 4, is typical. Let us con- 
sider the activity disturbances in 
the order in which they occur from 
left to right. The activity dis- 
turbance (1) has its counterpart in 
the frequency disturbance approxi- 
mately under it. When this fre- 
quency is repeated we note that 
once again there is a marked ir 
regularity in the upper curve: 4.4 
Similar relation exists between dis- 
turbances 2 and 3. The result 3 
a saw-tooth effect in the activity 
curve with irregularities paired 
about the peak of frequency. Cer- 
tain frequencies thus reveal them- 
selves as unfavorable to the activity 
of the crystal. At these frequencies 
conflicting modes contend for con- 
trol of the crystal and it is unable 
to give full response to either. 

A few instructive crystal records 
will serve to emphasize the rel- 
evance of the crystal dimensions @ 
all this: (1) In Fig. 5 nothing has 
been changed between the rus 
which produced curves 1 and 2, & 
cept the height of the air-8a) 
which in neither case was such 4 
to produce air-gap resonance. The 


(Continued on page 150) 
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*REG. U. S. PAT. OFF. 
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Thin case contour hardening of gear teeth with controlled depth of 


hardness has been made possible by the use of MEGATHERM in- 
duction heat. 


The hardened surface completely follows the tooth and root contour 
of the gear with the core still in its original state, as shown plainly b 
this microphotograph. This 0.005 case was applied to gears of 24 D. P. 
—51 teeth —2.125 p. D.—2.208 O. D. and SAE. 4140 steel in 1/4 of 
1 second with a 25 KW MEGATHERM—5 megacycle energy doing 
the job. 


These long wearing contour hardened gears become 


an automatic production item with MEGATHERM. @ 


Write today on your company letterhead for data on 


MEGATHERM. ) 


eR, aes RE 


EYES work hetterf 


with the personally- 
fitted lighting of © 


DAZOR 


Floating 


Many of your workers are handicapped by de- 
fective vision. You can’t give them better eyes 
but you can help balance sight inequalities with 
Dazor Floating Lamps: flexible, localized, high 
intensity lighting which provides an individual 
fit for each operator. And easy does it! Fingertip 


MOVES FREELY INTO ANY POSITION 


STAYS PUT WITHOUT LOCKING 


DAZOR Fioaing Lamps | | } ) | 


FLUORES.CENT and INCANDESCENT UNIVERSAL geacxer 
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pressure floats the Dazor to any desired position, 
where it stays put—without locking or tighten. 
ing—until moved elsewhere. This is due to: 
patented enclosed spring force which balances 
the arm automatically. 


Whether for eyes old or young, sound or de 
fective, Dazor Floating Lamps make seeing easitif 
on all jobs requiring concentrated and prof 
longed vision: precision machine work, inspec 
tion, fine assembly, and drafting. They help> 
increase output, reduce spoilage, minimize fr} 
tigue, promote safety and increase profits. 


Call Your Dazor Distributor 


For complete information, experienced applic: 
tion assistance and a practical on-the-job dem 
onstration, phone one of the Dazor-appointel 
distributors in your locality. Their names, 
unknown to you, can be secured by writiog 
to the Dazor Manufacturing Co., 4483 Duncalfl 
Ave., St. Louis 10, Mo. 


IN CANADA address all inquiries to Amalgamatll 
Electric Corporation Limited, Toronto 6, Ontatl® ; 


r—— CHOICE OF 4 BASES 


DESK PEDESTAL 
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distinguished cabinet member 


The actual use of this or cabinet assem- 
bly for electronic apparatus is a military secret. 

We can, however, reveal the superior details of the 
all-welded aluminum construction. It is splash-proof, 
insect-proof—and at the same time ventilated. The as- 


sembly also includes a shock t. Suspension 
permit the electronic appar move in an ® 


like a drawer. 
If you require special-built housing#y racks, panels, 
chassis or enclosures for electrical equipment, get the 


benefit of our 20 years of specialized experience in thi 
field. Our hundreds of skilled craftsmen will save your = 
time. Our complete facilities and numerous stock dies ) & 
will save you money. 


ANY METAL ¢ ANY GAUGE © ANY SIZE © ANY FINISH 


METAL PRODUCTS CO.,INC. 
Custom Craflsmen tn Sheet. Metal 
126-30th Street, Brooklyn 32, N. Y. 
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Ainwey Compouno Vacuum Ame 
WIOOEL CVD 


TVPICAL PUMANG SPEED (C.F 4) 
AT 


3 


VARIOUS PRESSURES 


& 


SIZE CV0,86/0 
i 


ZE CVO, 556 | 


PUMPING SPEED IN CFM. (CUBIC FEET PER MIN.) 


@ 


of é ~ Jee. Se 
PRESSURE /N MICRONS 


The design of Kinney High Vacuum Pumps has been proved by years 
of actual performance; today in over 10,000 installations, Kinney Pumps 
are producing low absolute pressures rapidly and dependably. 


The rotating plungers of the long-lived Kinney Pump have no contact 
with the cylinder walls, all clearances being perfectly sealed and lubri- 
cated with oil. Kinney Single Stage Pumps maintain low absolute 
pressures to 10 microns; Compound Pumps to 0.5 micron or better. 
Write for information. 


KINNEY MANUFACTURING CO. 
3595 Washington St., Boston 30, Mass. 
NEW YORK - CHICAGO - PHILADELPHIA - LOS ANGELES - SAN FRANCISCO 


We also manufacture Vacuum Tight Valves, Liquid Pumps, 
Bituminous Distributors 


Clutches and 
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CRYSTAL DIMENSIONING 
(Continued from page 146) 


effect of the change in air-gap 
to change the frequency by a smaj 
amount without altering — th 
crystal physically. We note that the 
frequency disturbance at the peak 
of curve 1 has its counterpart jp 
an activity disturbance above, ang 
that similar disturbances take plage 
in curves 2 when the same fre 
quency is passed. 

We conclude that bad behaviow i 
at this frequency is a character. 
istic of the crystal and its wei 
changed dimensions. (2) cf Fig, § 
This time electrodes and mountingiN 
are unchanged and one dimensioniim 
is altered progressively. Here the 
activity disturbances change fre. 
quency with each dimension— 
change and vanish or _ become 
negligible for certain dimensions. 
We conclude that saw-tooth ae- 
tivity irregularity may be corrected 
by dimension shift. 


Importance of stability 


It will be noted in each instance 
that it is the presence of irregu- 
larity rather than the magnitude 
of the irregularity to which I give 
importance. This is because, being 
symptomatic of instability, the 
irregularities, though they appear 
at the same frequencies, will no 
necessarily reproduce themselves af 
to magnitude, even for the samé 
crystal under temperature run 
which as far as can be verified are 
identical. On the other hand, sta 
bility does reproduce itself and @ 
relatively smooth activity curv 
can be expected to repeat itself very 
closely. 

Furthermore, if we simultane 
ously examine crystals cut withil 
close tolerances as to angle and di- 
mensions, mounted alike, ant 
brought to within close tolerance 
of the same frequency at rool 
temperature, we note that all thei! 
instabilities occur within close td 
erance of the same temperatures 
or that they are all stable through- 
out the temperature run for Ccél- 
tain dimensions. 

Thus we may use the data 0b 
tained from relatively few crystals 
to ascertain safe dimensions {i 
other crystals of the same fre 
quency. 


Temperature exploratio 


Since temperature-runs take tim 
and since available time is finilé 
it is obviously desirable to cut dow! 
the number of temperature rub 
involved in discovering favorablt 
dimensions. If in any way we ¢ 
ascertain that a pair of initial d 
mensions is near to those whit! 
are favorable to a given frequent: 
then by “pushing” the dimensid® 


(Continued on page 154) 
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ere's the very heart 
of your post-war product! 


hen your new product gets into the 
‘eonsumer’s hands, the battery that powers 
ican spell the difference between con- 
sumer satisfaction and disappointment. 
Ray-O-Vac Batteries are designed and 

le built to deliver plus performance—extra 
apacity and dependability at lowest pos- 


i @Ksible cost to the user. You take no chances 


when you specify Ray-O-Vac Batteries. 


Our engineers are at your service now. 


For Dependable Power, Use 


RAY-0-Vac 


RAY-0-VAC CO., MADISON 4, WIS. 


THER FACTORIES AT CLINTON, MASS., LANCASTER, OHIO, SIOUX CITY, IOWA, FOND DU LAC, WIS., MILWAUKEE, WIS. 
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YOU CAN HAV; 
THE BENEFITS 0} 
AUTOMATIC 


WITH# 
EITHER 
AC or DC 


Untiring, rugged, compact — A 
Haydon timing motors and Wis 
devices lead’ electronics engi- mi 
neers into new fields of ac. Hi 
complishment. Haydon elec. Hie 
troneered timing is available 
for your specific voltage, fre- 
quency, output speed and 
torque requirements. 


Engineering experience and man- 
ufacturing know-how combine to 
So versatile are Haydon syn- iam 
chronous AC timing motors 

— with automatic brake for 
instant stop, reversible feature 

and shift device for automatit 
reset — that application of 
automatic timing is _ being 
found practical in countless) 
instances where never used 
before. 


make Chicago Transformer un- 
usually well qualified to design 
and produce all types of audio 
frequency filters for the most ex- 


acting requirements. 


If your problem is new —call 
in Haydon engineers — we 
can plan and build specific 
motors for individual needs. 


MF C/S TAM SL LOX et) 


If | u@ 
CHICAGO TRANSFORMER [Emma pomp pee 
opy) DIVISION OF ESSEX WIRE CORPORATION von > Ha don 


MANUFACTURING COMPAN! 
* INCORPORATED . 


Forertuille, Connecticul 
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{Ge 3501 WEST ADDISON STREET « 


CHICAGO, 18 


Here’ 's How to CANCEL-OUT RESISTANCE 
Se NGES. DUE TO TEMPERATURE 


Efficient —less added resist “3/ NOW... EFFICIENT, SIMPLE COMPENSATION 
7 " FOR WIDE VARIETY OF ELECTRICAL DEVICES 


ODERN war has demonstrated that the extremes of world 
climate are only hours away ... has clearly indicated the 
expanded temperature range over which many precision elec- 
trical devices must operate if they are to meet the demands of 


SOLUTION _ 


OF A > the future, 
£3204 . 
TYPICAL S200 HEEMRNTE : The inherent positive temperature coefficient of copper (and 
PROBLEM Ps many other pure metals) results in large variations in current 
waite Py (60 ree flow and voltage drop in windings and conductors when the 
at hp Kstt temperature range is great. If uncompensated, wide-tolerance 
wor 40 performance is probable. If the percentage resistance change 
0a 20 0 made 00 is minimized by adding large amounts of low-coefficient re- 
Te Sa eee | sistance, low efficiency and drastic limitation of available 
cs > ; power are inevitable. 
Rure Because they have a large negative temperature coefficient, 
——\ ‘3 g g pe 
R, there need be only a moderate increase in circuit resistance 
70 BE COMPENSATED \— = when Keystone “NTC” units are used. The remarkable effec- 
Y 
N , ee swe) tiveness and simplicity of this method are evident from the 
‘ x typical problem and its solution illustrated at the left. 
; 
B 20 The experience of our customers indicates that Keystone “NTC” 
NS xp ¥ 
ee a compensation can help make better-performing, more-sales- 
SS 120 worthy indicating and recording devices, meters, relays, con- 
2 ‘ trol systems and many other electrical devices and components 
& ttt ... economically. Why not let us tell you more about them— 
“20 0 +20 -60'+60 +80 #00 ; - ss 
TEMPERATURE DEG-C and put us to work on your problem? Write now—no obligation. 


ILLUSTRATIVE W rc’ | 


CHARACTERISTICS 
000,000 


= TYPE cA. 
— SIZE % 6 
MAX. RATING |.0 WATT 
00,000 
>. _—_ 
10,000 
— re. San! 
= soit: 
| 
> 1000 
x 
x c 
x 
\ SJ 
| a: —_— 
x 
: 10 eae 
me 
iz 
“60 -40 20 0 #20 +60 +60 +80 +100 “120 1140/50. * Keystone “NTC” units are thermal resistors of special composition (not 
TEMPERATURE DEG. C & carbon), developed and manufactured by Keystone, and extensively 
eae mn ‘ ese used for temperature compensation, temperature measurement and 
ee eee Pes WP: ae control, time delay and other applications. 
A wide range of temperature 


Se MARYS... - PENNSYLVANIA 
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CRYSTAL DIMENSIONING 


A I (Continued from page 150) 
com re ete, about these as a mean we may h. 
cate correct dimensions in re. 
24 page tively few runs. One method y 
TT a obtaining such a point of depay. 
ture is by the calculation of y. 
US t ra t e coupled frequencies indicated aboye 
Another, which is purely empirica} 


We take a group of crystals of 
ont Comcincerel Mlagneli 


the same arbitrary face dimension; 
cut within close angle tolerannf 
and finished to the same frequency} 
at room temperature, Then we pro. 
gressively alter the same dimen.f 
sions on these crystals, maintaining 
fixed temperature, and record fref 
quency change and activity at eachh 
step. The accompanying pair of 
graphs (Fig. 7) is typical of thos 
obtained. It will be observed that 


. in those dimension regions wher 
* the frequency curve is smoothest 

vi and most nearly approximates the 

. PERMWLA ” horizontal, activity is highest and 


JARI i ’ most unvarying. From this we ten- 

GAENS alee. tatively conclude that the crystal 

NAN a in this range of dimensions is rela- 

TF = tively insensitive to its contours— 

fe i J ndu Vy a i.e., that coupling to unwanted 
qr ual modes is slight. 

a If this is the case, then it is aly 
not improbable that even with 
temperature change this lack 4 
coupling will persist for some in- 
termediate dimension - ratio. The 
explorations of Fig. 7 _ indicate 
1.555 . . . 1.150 as a likely dimension 
region. The temperature runs d 
Fig. 6 were made on this assump 
tion and the excellent ratio 1.1 
thus arrived at. This ratio was con: 
sistently verified for a set of similar 
crystals. 


Key frequencies 


This is a technic that is ap 
plicable to any frequency. Fol 
tunately the vast amount of pails- 
taking work involved in frequent} 
by frequency exploration and veri 

: fication may be shortened ontt 

This unusual Arnold manual on permanent magnets is tthe product of | priate heey peed 
many months of careful research and planning. : a. | known. Considerations of continl- 
a ity make it possible to derive curve 

on which interpolation is possible 

ah design, sole and application o of Alnico permanent magnets. The process is as follows: If! 


given ratio is valid for a given fre 
quency, then for a frequency 
far different a ratio not too great!) 
differing may be expected to work 
Furthermore, if the ratios for tw 
well - separated frequencies 4 
known, the ratio for intermediat 
frequencies may, as a first — 
mation, be taken to lie linearly be 
tween the two. 


THE ARNOLD ENGINEERING COMPANY fiRBRARNyee target 


made up near this ratio, and = 
ILLINOIS ratio varied, the correct > i 
rms of a¢ 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS gen scuaeiae outer 
(Continued on page 158) 


It is devoted entirely to the consideration of the factors affecting - 


147 EAST ONTARIO STREET, CHICAGO 11, 
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You can use the NEW VOLTOHMIST 
for checking FM Discriminator Alignment 


(A ZERO-CENTER-INDICATOR IS INCORPORATED FOR THIS PURPOSE) 


—and you can also use the 195-A Voltohmyst 


Tagg Cag A ae RM a 


Measures d-c Voltage to 1000 volts in six ranges—has high 
resistance input of 10 megohms constant on all ranges— 
plus isolation resistor in probe for dynamic socket voltage 
readings — polarity turnover switch eliminates confusion 
in reversing test leads — positive and negative indications 
are individually calibrated. 


Measures Resistance up to 1000 megohms with internal 
source of only 3 volts —six resistance ranges indicating 
from .l ohm with shielded cable — zero resetting unnec- 
essary with change of range — all ranges are indicated on 


*“OHMS” scale. 


§ 
w , VOLTMETER 
OF AMERICA CAMOER BS USA 


Measures a-c Voltage to 1000 volts r.m.s. in six ranges — 
with clear linear scale — Binding Jack with locking pin 
plug prevents accidental ground lead disconnection — 
meter protected against accidental burn-out. 


Besar 


As an ELECTRONIC A-F VOLTME 

Measures a-f and Supersonic Voltage up to 100 volts with a 
range of 20 to 100,000 cycles — internal self-balancing 
diode— produces linear reading at any frequency. 


As an ELECTRONIC OUT 


SMG POL RENE DEE 


Measures Decibels based on a-f voltage — calibrated in 
Volume Units for direct reading across 600 ohm audio 
circuits with standard zero level of 1 milliwatt. 


ig IIE Ss 


RSS ae ep EON SS OR Rig NE MARNE om yc RE ge gy, OE I nec ay 

- wine 
The New Model Of The Famous RCA Junior Voltohmyst 
Incorporates Several New Features Including: 


Buy More 


A diode for a-c measurements (flat 20 with one-piece crystal-clear transparent War Bonds 


cycles to 100 kilocycles);lineara-cscale front (no glass to break or loosen); 
for all ranges; new plastic meter case and a shielded a-c cable and probe. 


— am 


TEST AND MEASURING EQUIPMENT SECTION 


Radio Corporation of America 


Camden, NJ RADIO CORPORATION OF AMERICA 


Name 


RCA VICTOR DIVISION - CAMDEN, N. J 
Street Address 


City & State 


In Canada, RCA VICTOR COMPANY LIMITED, Montreal 


s 
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100 KC FREQUENCY 
STANDARD CRYSTAL 


... Designed to withstand severe 
shock and vibration. A crystal 
so precisely finished that it has 
less than 15 cycles drift from 
-50C to #85C*. (If oscillator or 
circuit 1s furnished, an accuracy 
of 3-5 cycles can be obtained) 

A special solder bead sup- 
ports a tensile load of 9,000 
Ibs. per square inch. Crystalab 
engineered to meet the most rig- 
id operating requirements. 


*Also available in frequencies from w y 
80.86 to 200 KC. We are now back in 


Write Dept. E.L. for comprehensive production of civilian 


catalogue ‘*Selectronic Crystals’ and 
facilities booklet “Crystalab Solves 


a Problem”. goods with a full line. 
ee @ @ 


SG CRYSTAL RESEARCH LABORATORIES ape | 


SPECIALISTS IN SPECIAL CRYSTALS 


a. 2 ee. oC RR AT EC O 
R 3 
eae: (I ARE LIFTED 
@eesee0 
No longer is it necessary to use | 
substitute materials for civilian | 
goods. Send us your finishing | 
problems now. If you are recon: F 
verting from war to peace items F 
let us help you get the righ f 
finish for a good start. 


— 


mag the Versatile is the word for 
4 at Atlas Sound's latest creation, the 
DR-12 Little Giant (Bell diameter 7 in. Over 

all length 71/2 in.). Its construction gives equally 
gratifying service when used for marine appli- 
cation, factory, police and other communica- 
tions . . . a design that has proven itself 
more than equal to War's rigorous demands. 


Write for detailed description 
Complete Atlas Sound Catalog on request. 


LACQUER & CHEMICAL CORPORAI 
222 FORTIETH ST., BROOKLYN 32." 
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TO COMPACT DESIGN 


OU can use Switchettes to con- 
trol several circuits from a 
gle location. They can be actu- 
ted by cams in selector switches, 
t by a bellows or lever in limit 
witches. Whichever way you use 
hem, G-E Switchettes help you 
ave space and make your equip- 
ment more compact. 
Note the dimensions: 114 by 4% 
by 4 inch. Yet the Switchette 
handles up to 10 amperes at 24 
olts d-e (230 volts a-c), and is 
turdy enough to withstand millions 
i mechanical operations. 
Its small size, its lightning-fast 
P action, and its ability to resist 
D physical shock and vibration 
it ideal for built-in applica- 
on electric control equipment 


that has to “take it.” Best of all, 
because of its unusual double-break 
contact structure, it simplifies the 
solution of many tricky qjrcuit- 
control problems. 


Don’t handicap your important 
Py P 
designs 


Your plans for a smaller, lighter, 
or more compact equipment need 
not be stymied by the lack of a 
suitable make-and-break contact 
mechanism. More than 200 modifi- 
cations of the Switchette are ready 
to meet your needs. In addition, 
we have a variety of limit switches, 
transfer and selector switches, push- 
button stations, thermostats and 
timers built around the Switchette. 
Perhaps you can use some of these 


ready-made devices to advantage. 


Send for a catalog 


If you don’t already have a copy 
of our Switchette catalog, mail the 
coupon below. If none of the forms 
listed in the catalog meet your 
needs, our engineers will be glad 
to work with you to adapt them. 
General Electric Co., Schenectady 5, 
New York. 


AABABBBWABBWRBRBRABBABABREREBEEREE ES 


General Electric Company, Section B676-142 
Schenectady 5, New York 


Please send me Bulletin GEA-3818, which gives 
detailed information on Switchettes. 


COMPANY 


) 2, a Ee ae eee ee ae pees 
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SERIES 


The urgent demand, in peacetime days, by the aircraft 
and radio industries for a compact, efficient D.C. motor was 
the challenge that led Pioneer to develop the Pincor BX 
series. Today Pincor BX motors flow from our plant in a 
steady stream to the. producers of aircraft and radio equip- 


ment for the armed services. 


Pincor BX motors, in their classification, meet the varied 
requirements of aircraft and radio manufacturers that demand 
light weight, compact motors for efficient and dependable 
application. Pincor BX motors are direct drive, ball bearing, 
high speed units wound for continuous or intermittent duty. 
Shunt, series or split series windings are for operation on 
12 to 24 volt battery systems currently used and may be 


easily modified to meet your product demand. 


+ 

Depend on these rugged Pincor quality-proven motors 

in the BX series. Send your problem to Pioneer engineers 
and let them put their years of experience to work for you. 


Consultation with these men will not obligate you in the least. 


DYNAMOTORS ¢ CONVERTERS 
GENERATORS 
POWER PLANTS @ GEN-E-MOTORS 


p 


PIONEER GEN-E-MOTOR 


CORPORATION 


5841-49 DICKENS AVENUE 


BUY MORE BONDS! 


Export Office, 25 Warren Street ew York 7, U.S.A 


Cable Address 


CHICAGO 39, ILLINOIS 


CRYSTAL DIMENSIONING 
(Continued from page 154) 


verified ratios accumulate, it ap. 
pears that they lie not on 4 
straight line with respect to fre. 
quency but may be very closely 
fitted with an hyperbola, or jp. 
verse ratio curve. With this know. 
edge and three well-separated, ver. 
ified frequency-ratio points, w 
may derive an equation from which 
the ratio for all other points may 
be accurately ascertained—a fagt 
which is easily verified experi. 
mentally. 

It is to be remembered that the 
curve thus derived will not bh 
unique. Further exploration wil 
discover other curves lying, rough- 
ly, parallel to it. 

But when this charting has been 
completed the manufacturer will be 
in a position to know that a crys. 
tal of a given cut and frequency, 
accurately cut, lapped, dimensioned 
and finished, and mounted, wil 
differ by a minimum amount from 
any other similarly processed. 


OWI 200 KW UNITS 


(Continued from page 103) 


equipment and indicates the tube 
types used. 

The line amplifier equipment in 
the control room feeds audio fre 
quency energy to the low powe 
unit at a level of about 10 vu. From 
there it is passed to the intermed- 
ate amplifier, and thence to th 
modulator stage, which is designe 
to use either four or six Feder 
F-125A tubes operating Class AB 
that is, without grid current. Th 
four-tube complement is used whel 
modulating two 50 kw power all 
plifiers, instead of the 200 kw am 
plifier. As will be noted in the ct 
cuit diagram, two Federal F-8 
mercury-vapor rectifier tubes af 
connected across the grid circul 
of the F-125A modulator stage fo 
protection again current surges due 
to possible grid-plate flash-over. 


Overall audio frequency respons 
of the audio amplifier-modulato 
equipment is within 0.5 db of tht 
1,000-cycle level from 30 cycles # 
10,000 cycles. Harmonic distortio 
is less than 5 per cent from 500 
7,500 cycles at 95 per cent modi 
lation. 

The main rectifier has twel¥t 
Federal F-857A mercury-vapor I& 
tifier tubes, arranged in banks 1 
six, in a three-phase, full-walt 
rectifier circuit to supply 2% 
volts for the 200 kilowatt pow 
amplifier. A seventh F-857A 
is included in a stand-by positid 
with each group of six rectifié 


(Continued on page 162) 
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if your product requires 
electrical a ll 


A lower cost of manufacturing is one 
of many advantages Whitaker offers 
you through our engineered wiring 
service. We are wiring specialists, 
and if your production needs include 
WIRING HARNESSES... BONDING 
JUMPERS ...CABLE ASSEMBLIES... 
CABLE or TERMINALS — you'll find 
Whitaker is a dependable source of 
supply ... In addition to an engineered 
wiring service, Whitaker also offers a 
quality line of standard cable prod- 
ucts. We invite you to write and ad- 
vise us of your needs. 


WHITAKER CABLE CORPORATI 


General Offices: 1311 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo.¢ St. Joseph, Mo. Philadelphia> Oakland 


a ee RR re A ce 
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» ASK US ABOUT OUR NEW HIGH-TENSILE STRAIGHT BERYLLIUM COPPER WIRE: 


“BERYLLIUM COPPER 
PHOSPHOR BRONZE 
STAINLESS STEEL 
HIGH CARBON STEEL 

NICKEL CHROME 
NICKEL SILVER 
STERLING SILVER 


In exact sizes with exacting physical characteristics, Spence | 
wire brings you the right wire to improve your improved produdf 
Write for folder today — Bring your wire problems to 


Specify 
SPENCER 
for exact specifications 


WEST BROOKFIELD PLANT 
WEST BROOKFIELD + MAS! 
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> 


$$. pr. 1945, G. 1. Corp. 


ber, 19 
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We, the “decadent democracies,” the “softies and 
amateurs,” went in and tackled the “professionals” —showed 


them how to wage and win a war. 


Shortages of materials? Pricing problems? Produc- 
tion flow problems? G. I. is not alone with these problems. 
They are just hurdles in the race to attain peak production 
and the greatest possible employment. The war ended so 
suddenly, Glory be, that some hitches are inevitable. But like 
the rest of industry, we are taking a realistic view. Every 


day breaks another bottleneck and output surges ahead. 


We are putting into practical operation the advanced 
techniques, the ingenuity and know-how which were the 
natural outgrowth of five years of intensive war effort, in 


the manufacture on an extensive scale of 


VARIABLE CONDENSERS + TUNING MECHANISMS + SPEAKERS 


RECORD CHANGERS + AND OTHER RADIO COMPONENTS 


Gincrat ee 


‘ati CORPORATION ® 


¢ ’ 
‘ee 829 NEWARK AVENUE, ELIZABETH 3, N. J. 


WE MANUFACTURE WE HAVE EQUIPMENT 


Radio coils FOR ANY TYPE OF TREATMENT: 
Solenoids —s 
Bank-wound Ser 


“ware ; Varnish-impregnating 
Universa a Baking, vacuum-impregnating 

Paper section Oil filling 

Layer-wound 

Seed We have a completely 

equipped laboratory with Q 

From the middle of the meters, twin-““T’’ bridges 
voice frequency to ultra- 


and special bridges. . . for 
high frequency. Electronic 


frequency analyzing and 
and radio equipment of all prime standard of fre- 


kinds. quency. 


ALSO ; 


We are equipped for turning out special sub-assembly work 
. .. work on complete units where allied to our various facili- 


ties as well as small punch press work . . . lugging and ter- . 


minal assembly . . . soldering, testing . . . original design and 
product design. 


We invite you to consult with us without obligation. 


COMMUNICATION PARTS 


NOT INC. 


1101 NORTH PAULINA ST. ¢ CHICAGO 22, ILLINOIS 


OWL 200-KW UNITS 


‘Cortunued from page 158) 
tubes, to be switched into servig 


“in the event of failure of one g 


the active tubes. 

The transformer bank is connect. 
ed in delta-delta to permit opera. 
tion at reduced power if one of the 
transformers must be removed for 
servicing. Output voltage of the 
rectitier is controlled by the motor. 
operated induction regulator in the 
2,300 volt primary supply. Con.f 
trolled either automatically 
manually,.this regulator holds the 
rectifier output to any selected 
voltage between 8.0 and 12.5 kilo. 
volts. In automatic operation of 
the resulator, opening of the pri- 
mary circuit breaker instantane. 
ously sets the regulator at its lov. 
est operating position, so that when 
the circuit breaker is closed the 
rectifier will start at a reduced 
voltage and slowly reach any pre. 
determined value. 

The international broadcast 
transmitters at both the Dixon ani 
the Delano stations are now i 
operation about 20 hours per day 
In the design of the equipment fo 
these stations ample margin 0 
safety has been stressed to assur 
uniformly high performance fre 
from interruptions due to break, 
down of components. At the sami 
time, this has been accomplishef 
without any Sacrifice in flexibility 
the motor-operated tuning control 
in the £00 kw power amplifier be 
ing particularly useful in maki 
rapid changes of frequency. Thoug 
departing in several important re 
spects fromm the design of mom 
conventional lower powered ampli: 
fiers, the basic design of the 2 
kw power amplifier has prove 
completely dependable, entirely 
practical and highly efficient. 


Automatic Ball Sorter 


‘ 
* Ree 


Sorting commercial grade 8 
balls already accurate to - , 
into ten sizes accurate to .00001 9 
letting them roll down a pairt® 
fine knife edges set at taper ™ 
be an old story, but Jack & Heil 
Inc., Cleveland, have given it 
electronic twist by incorporating 
self feeding and gating mechan 
In this automatic ball gage, © 
operator need only fill the ple 
glass hopper. Four machines 
more balls than 32 hand opera 
and don’t make mistakes. 


ye 
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ARE YOU WORRYING ABOUT — 
faery 


-LIUIVU 
HHT TT ENECAS: 


conceuung —— 


—- mS 2 - = -- 


ELECTRONIC PRODUCTS 
FM & AM RADIO RECEIVERS 
e INDUSTRIAL INSTRUMENTS 


Sh 4a, Write, Wire, or Phone 


ROWE RADIO — 


RESEARCH LABORATORY CoO. 


#] 422 NORTH PULASKI ROAD CHICAGO, 39, ILLINOIS, U.S.A. 
ALL TELEPHONES - CAPITOL 3161 CABLE ADDRESS - RORADLAB CHICAGO 


Consulting Engineers ° Initrument Designers 


STEEL HARDNESS COMPARATORS MEGA MEGA OHMMETERS PRECISION PULSE GENERATORS 
THERMOCOUPLE SWITCHES RADIOACTIVITY ‘'R’’ METERS MILLI-SECONDS METERS 
ANGULAR SWEEPS OSCILLOGRAPH PRE-AMPLIFIERS LINEAR OHMMETERS 


ASK FOR CIRCULARS DESCRIBING THESE INSTRUMENTS 


MAY WE MAILYOU OUR CIRCULAR 23A45 DESCRIBING OUR ENGINEERING SERVICES ? 
rato ? 
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‘ging. Fully 
utomatic .. . absolute 
dependability over wide 
temperature range... 
elimination of mainte 
nance costs .. . no har 
monics in DC wave... 
power failure protection [° 
. small... compact... 
moisture and fungi proof }, 
..immunity to corrosive 
fumes. . . these features 


SOUND EFFECTS FILTER prove that DC means 


One of hundreds of basically different 
filter types produced by Audio 
Development, this unit has been de- 
signed principally for the use of 
broadcasting stations and recording 
studios. The filter consists of a single 
prototype low pass and a similar high 
pass filter section, each with eight 
different cut off frequencies. This 
permits the selection of a proper cut 
off frequency for any application. 


YOU HAVE A 


Attenuation of at least 18 DB per 
octave is obtained for both high and 
low pass sections with the insertion 
loss in the pass band less than 1 DB. 
Coils are individually shielded to per- 
mit normal operating levels between 
—40 and +14 VU. Standard imped- 


‘ ance is 600 ohms. Mounting facilities 


are provided within the unit for trans- 
formers, thereby permitting operation 
in systems of any impedance. 


FILTER PROBLEM? 


2833 13th Ave. S., Minneapolis, Minn. 
" Audio Dewelops the Finest” 


SC... 


. Selenium Con: 
version in battery charg- 


ing. If you use DC... 


get the facts on SC! 


SEND FOR 
BULLETIN 


SELENIUM CORPORATIO 


of AMERIC! | 


1719 WEST PICO BOULEV A" 
LOS ANGELES 15, CALIFOR" 


EXPORT DIVISION: FRAZAR ® 


301 


£tT SAN FRAN 


IN CANADA: BURLEC LTD., TORONTO 43, ONTAR 
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(Vestinghouse 


AKES IT POSSIBLE FOR YOU TO GET ANY 


ECTRONIC TUBE YOU NEED 
JOM ONE LOCAL SOURCE 


1 sstinglouse tube representative will survey 
electronic equipment to determine the 

mber and type of each tube, regardless of 

ke, and its estimated life. 


Btinghouse tube representatives also will 
tube surveys of the other plants in your 

ato determine the quantity, number and 
of tubes required. 


a Westinghouse tube distributor then has an 

urate picture of tube requirements of-your entire 
on which he may base his tube stock. This stock 
include all the tubes which your equipment 

iires, regardless of make. 


RE’S WHAT YOU GET! A copy of the survey of 
equipment. A report on the tubes used in your plant. 
opt delivery on these tubes from your local 
’ Jestinghouse tube warehouse. 


DR A SURVEY OF YOUR PLANT ... call your 
al Westinghouse representative or write 
_fstinghouse Electric Corporation, Lamp Division, 
mfield, New Jersey. 


NEIN: John Charles Thomas—Sunday, 2:30 P. M., EWT— 
C. Ted Malone, Mon. through Fri., 11:45 A.M., EWT—ABC. 


ne call does ‘it all 


a 
Ss WHEN YOU USE 


A, 3 


THE WESTINGHOUSE 
SURVEY AND SUPPLY PLAN! 


Sf: tin ge a 
Cecteonis lubes at Weg 


» 


use Electric Corporaticn 
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“4 A) DEGREE 


a 


a 4 


AREA OF 
DISTRIBUTION 


The new amazing Altec 
Lansing multi-cellular Du- 
plex Speaker provides up 
to 800%, increased area 
of quality sound distribu- 
tion. In the vertical plane, 
the Duplex delivers a forty 
degree angle of distri- 
bution, or eight times the 
area distribution at high 
frequencies as compared 
to single unit speakers of 
comparable size. Another 
reason why the DUPLEX is 
the SPEAKER that REVO- 
LUTIONIZES the methods 
of sound REPRODUCTION. 


SEND FOR BULLETINS 


LANSING CORPORATION 


1210 TAFT BLDG,, HOLLYWOOD 28, CALIF. 
250 WEST 57 STREET, NEW YORK 19, N. Y- 
IN CANADA: NORTHERN ELECTRIC CO. 
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| noise behavior is 


WIDE READING 


(Continued from page 113) 


galvanometer is recorded photo- 
graphically, and the resulting rec- 
ords have the appearance of a 
modulated carrier wave. 


Accessory equipment 


Two similar electronically regu- 
lated power supplies are provided; 
the heater supply is diagrammati- 
cally illustrated in figure 2. Upon 


6SC7 | 
HEATER 


| PILOT LIGHT 


bubbles, and therefore these waye 
can be used for degassing mets 
melts. The method described px 
poses the generation of waves di 
rectly inside the molten metal, 

In the electric furnace discusse/ 
(operating frequency of the orde 
of 10 kc), the heat productio, 
is caused by the formation 4 
eddy currents in the charge, Thes; 
eddy currents, in addition, cause ; 
rotary motion of the molten meta] 
which favors the absorption of ai 
by the molten material and coun 


5 6L6'S 
IN PARALLEL 


HEATER 
250 MA 


Fig. 2. Electronically regulated power supply for stabilizing the heater voltages 


an increase in heater voltage, the 
grid potential of tube 6SF5 2 in- 
creases, that of the right-hand sec- 
tion of the tube 6SC7 2 decreases, 
while that of the left-hand section 
increases, causing the plate poten- 
tial of the left-hand section to de- 
crease cutting off current through 
the 5 6L6 tubes connected in paral- 
lel. 


It is important that the operator 


| be able to observe the output of 


the thermocouple amplifier while 


| obtaining a spectrum. Provision of 
| a portable output meter satisfies 


this requirement. A two tube am- 


| plifier and vacuum tube voltmeter 
| combination connected to the plate 


of the 6SJ7 1 tube is used for the 
visual indicator. 

Test methods are described and 
details of the operation and per- 
formance of the circuit given; the 
illustrated by 
oscillograms taken with different 


| ‘inputs. 


| Degassing of Metal Alloys 


| W. Esmarcht, T. 
| (W. V. Siemens Werke, Werkstoff Sonderhefte, 
| Berlin, 1940, pp. 78-87; reported in Electronic 
Engineering, London, July, 1945). 


Rommel and K. Benther 


The passage of an_ ultrasonic 


| wave through a liquid is accom- 
| panied by the liberation of gas 


teracts to some extent the de 
gassing effect of the rise in tem 
perature. 

By superimposing a_ constal 
magnetic field on the _ high-fr 
quency field of the furnace, mé 
chanical vibrations are induced } 
the melt, the force at each poil 
being proportional to the produ 
of the local current density 2 
the field strength and acting radg. 
ally to the coil axis. By a suitab 
choice of bath dimensions, resppili 
nance effects can be produce 
which increase the intensity of t 
vibrations. We thus have a metho 
of generating high-frequency wava 
within the melt. 

In the experiments a 10,000 cycl™l 
generator delivered a current 6 
the order of 100 amperes to t 
furnace coil. The total energy col 
sumption amounted to about 15 kW 
of which 10 kw were supplied 
the high frequency generator. Wil 
a specially designed heating © 
the energy consumption for i 
steady magnetic field could ha’ 
been reduced very considerabll 
The experiments were carried 0 
with 8 to 10 kilograms of mells° 
pure aluminum and aluminum N 
magnesium alloys, the tempera) 
was kept constant at 700 des: 


Samples were drawn off evely lakers 
(Continued on page 170) Kcturey 


ELECTRONIC INDUSTRIES © October, | LEcTRe 


ANSONIA 
_ and 
ANKOSEAL 
can supply the 
combination of 
| Qualities You Need! 


0 do your job and do it right, you need 
able with certain characteristics. Three 


tfour or more factors—heat resistance, 
Gi hb rs og ege 
liclectric strength, flexibility and dura- 
lity, for instance—must be satisfied 


the one cable. You ca settle for less 


-but when a cable fails, it’s your repu- 
dion that suffers. 


ee Nt Ansonia, electrical cable is engi- 
y thgPeered to meet al] necessary require- 
hee ents as far as that is possible. And, 


Witl 


HAT OO YOU WANT TN A GAbLE: 


Portable 
Radio Frequency 
Transmission 
Cable 


Combination 
Radio and Audio 
Frequency Control 


A 


Portable 
Power Cable 


Armored 


Power Cable 


a 


thanks to ANKOSEAL, a remarkable 
thermoplastic insulation, our engineers 
are usually able to combine in one cable 
all the qualities you need. 


Simply tell us what you wavt in a cable 

we'll design and produce it. It won't 
be the cheapest cable—but it will be 
right! The difference will result in 


longer life and better performance. 


We'll be glad to describe in detail what 
Ansonia can offer you in the form of 
job-engineered cable. Write now for 
fuller information. 


CFHE ANSONIA ELECTRICAL COMPANY 


hav Specializing in “Ankoseal” a Thermoplastic Insulation < 
~ ANSONIA * CONNECTICUT 
* A Wholly-Owned Subsidiary o 


a, | 
oh 
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< NOMA ELECTRIC CORPORATION 


ee GENERAL OFFICES e NEW YORK, N. Y. 


laker: ‘ - , ; 

a $ of the famous Noma Lights—the greatest name in decorative lighting. Manu- 
r . . . . . . e ° 

ers of fixed mica dielectric capacitors and other radio, radar and electronic equipment. 


Control 
Cable 


Oil Resistant 
Portable 
Cord 


Why ANKOSEAL 


solves cable problems 


Ankoseal, a thermoplastic insu- 
lation, can help solve many elec- 
trical engineering problems, 
now and in the future. Polyvinyl 
Ankoseal possesses notable 
flame-retarding and oil resisting 
characteristics; is highly resist- 
ant to acids, alkalies, sunlight, 
moisture, and most solvents. 
Polyethylene Ankoseal is out- 
standing for its low dielectric 
loss in high-frequency transmis- 
sion. Both have many uses, par- 
ticularly in the radio and audio 
fields. Ankoseal cables are the 
resultof extensive laboratory re- 
search at Ansonia—the same 
laboratories apply engineering 
technique in the solution of 
cable problems of all types. 
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he most honored 
tnitiwment of lhe war 


This is not our own appraisal of the Simpson 260. 
We knew, before the war, that it was a fine instru- 
ment but, frankly, we didn’t know how good it was 
until war wrote the record. Now the story of the 
260 is written into the records of such wartime in- 
dustrial developments as that of synthetic rubber, 
and into the vast and secret research and servicing 
of radar. 


Originally designed as a radio serviceman’s test 
unit, the Simpson 260, because of its sensitivity and 
wide range was found adaptable to general service 
duties in the entire electronics and electrical fields. 
Not a warborn instrument, the 260 was given thou- 
sands of essential war jobs in the production and 
servicing of communications equipment. It made a 
vital contribution to the success of tactical oper- 
ations. 


Over 300 government agencies and university 
laboratories of the United States and Canada pro- 
cured every one of these test instruments Simpson 
could deliver on an expanded war production sched- 
ule. They were turned out by the thousands. Every 


branch of the armed services—Army, Navy, Ma- 
rines, Coast Guard—carried them to the far ends of 
the earth. They were compelled to perform under 
conditions often so arduous that testimonials of 
amazement at their ability to function at all became. 
commonplace as the record grew. 


Chosen on its merits, the Simpson 260 became 
uniquely ¢he test instrument of the war. 


AVAILABLE NOW TO YOU 


Now the Model 260, always the preferred instru- 
ment of radio servicemen, is available again to a 
widened field of peacetime services. We ask you to 
remember its record as an example of the quality 
and advanced engineering that goes into all Simp- 
son instruments, as evidence that other new Simp- 
son developments are well worth waiting for. They 
will be released as soon as Simpson standards for 
their manufacture are satisfied. They will continue 
the leadership that has given Simpson a world-wide 
reputation for “instruments that stay accurate” with 
ideas that stay ahead. 


SIMPSON ELECTRIC COMPANY 


5200-5218 W. KINZIE ST., CHICAGO 44, ILL. 


SIMPSON 260, HIGH SENSITIVITY SET TESTER FOR TELEVISION AND RADIO SERVICING 


Ranges to 5000 Volts—Both A.C. and D. C. 


20,000 Ohms per Vo!t D.C.—1000 Ohms per Volt A.C. 


At 20,000 ohms per volt, this instrument is far 
More sensitive than any other instrument even ap- 
Proaching its price and quality. The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1 microampere and up to 500 milli- 
amperes are available, 

Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as 1 ohm can be 
made. With this super sensitive instrument you can 
measure automatic frequency control didde balanc- 
Volts D 


ohms per volt) ohms per volt) 
2.5 2.5 
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ing circuits, grid currents of oscillator tubes and 
power tube, bias of power detectors, automatic 
volume control diode currents, rectified radio fre- 
quency current, high-mu triode plate voltage and 
a wide range of unusual conditions which cannot 
be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 

Price, complete with test leads 

Carrying case 


ASK YOUR JOBBER 


-C.(At 20,000 Volts A.C.(At 1,000 Output Milliamperes Microamperes Ohms 
D.C. 


100 0-1000 (12 ohms center) 
0-100,000 (1200 ohms center) 
0-10 Megohms (120,000 ohms center) 


(5 Decibel ranges: —10 to +52 DB) 


WATCH FOR NEW 
SIMPSON DEVEL- 
OPMENTS. THEY 
WILL BE WORTH 
WAITING FOR! 


WIDE READING 
(Continued from page 166) 


| minutes and the gas content de. 
| termined by the vacuum me 

) | It appears that alloys containing 

WO r LD iN | even relatively large percentages of 

| Mg can be completely degasseq by 

| this method in 30 to 60 minutes, 

provided the surface of the me} 

| is protected by a fused salt laye 

and that dry air or nitrogen is qj. 

| rected onto the surface during the 


wUAeA treatment. The salt used had the 
following composition: KCl 40 


cent, NaCl 30 per cent, NaCi 30 pe 
A cent, CaCO: 15 per cent, NaF }j 
per cent. 
| Polar Diagrams 
- for Antennas 


J. S. McPetrie, L. H. Ford and J. A. Sa 
(Wireless Engi » London, June, 1945) 
Experiments are reported on the 
directional properties of a half. 
wavelength receiving antenna as 
sociated with a V-shaped wire-ne 
ting reflector. Polar diagrams were 
measured with 50 cm waves for va 
rious angles of the V between & 
deg. and 330 deg. and distances of 
the antenna of quarter, half an¢ 
‘ three-quarter wavelengths from 
Lockheed’s sensational “= : the apex of the reflector. The an 
tenna was placed either parallel o 
new jet-propelled su- pendicular to the apex of the 
per figh ter, the P-80 : . flector; measurements with the an 


**Shooting Star,” is 


the world’s fastest and 


highest flying plane. 


0 


GAIN IN DECIBELS OVER HALF-WAVELENGTH DIPOLE 


ANGLE OF V- DEGREES 


Directional characteristics of half-w 
It is highly significant that Andrew antenna associated with V-shaped ref 


coaxial cables were chosen for the vital 


‘ F : ‘ tenna in the plane of a sheet re 
radio and radar equipment installed in the Seckee ate cles Gacuund. Sin 


P-80. They were selected because they are number of polar diagrams obtaine 
. ° are reproduced in the text. Thi 
figure shows the variation of galj 
i j ' io ‘ in the direction of maximum It 
dielectric cables to the high temperature <aiak sank Geena 
encountered in the tail of the plane. three distances’ d between antenm 
Andrew Co. is a pioneer manufacturer of perth igure Ppa eae 
antenna tuning and phasing equipment, in- to the apex of the V, the dotlé 
lines with the antenna at righ 
angle to the apex of the V. 
coaxial cables and all necessary accessories. The following results are state 
Wri oe The backward radiation decreas 
rite: for’ catatay. as the angle of the V is decreas# 
The backward radiation increas 
with increase in antenna-refleci@ 
distance. If the antenna is paral! 
to the apex and for angles of ! ) 
A Ww D e E W Cc oO the neighborhood of 80 deg. t0 7 
e deg., there is no appreciable heer 
; - a 
363 EAST 75th STREET, CHICAGO 19, ILLINOIS in the polar diagram or gain 
(Continued on page 174) Al 
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much more resistant than ordinary solid 


cluding a complete line of ceramic insulated 


SEND FOR THIS 


RESISTOR DATA — w 


’ + 
For the convenience of designers of products re- — a eee 

is s ‘ * 
quiring resistors, Ward Leonard offers this new 


Resistor Handbook. It describes in detail the 
full line of wire-wound resistors giving complete W AR 0 LE 0 q A a D 
information on mountings, enclosures, terminals 


and resistance values. Write for your copy today. RELAYS * RESISTORS sd RHEQSTATS 


Electric control (wi) devices since 1892. 


ARD LEONARD ELECTRIC COMPANY - 61 SOUTH ST. - MOUNT VERNON, N. Y. 
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FREE! 


The famous 64-page, fact-packed book 
that-has stimulated thousands of men! 


“Forging Ahead in Business” is a 
practical, thoughtfully-written 
book with “punch” and common 
sense on every page. It carries a 
message of vital importance to 
every man who wants to make 
more money, get a better job and 
improve his station in life. 


Partial Contents: 
@ Law of Success 
®@ Forging a Career 
®@ Organized Knowledge 
@ Highway of Achievement 
® Making Decisions 
@ Failure and Success 


Noted Contributors 

Among the prominent men who 
have contributed to the Institute’s 
training plan, which is described 
in “Forging Ahead in Business,” 
are: Thomas J. Watson, President, 
International Business Machines 
Corp.; Clifton Slusser, Vice Presi- 
dent, Goodyear Tire & Rubber 
Co.; Frederick W. Pickard, Vice 
President and Director, E. I. du 
Pont de Nemours & Co. 

Simply return the coupon below, 
and your FREE copy of ‘Forging 
Ahead in Business” will be mailed 
to you. 


MAIL COUPON TODAY 
ALEXANDER HAMILTON INSTITUTE 


Dept. 825, 71 W. 23rd St., New York 10,N. Y. 


In Canada: 
54 Wellington Street, West, Toronto 1, Ont. 


Please mail me, without cost, a copy of the 


64-page book—“FORGING AHEAD IN 
BUSINESS.” 


CHO SOHO HEHE SESE erEserereseseeeessess 
ee rs 
i 
COTTE EE EEE EEE EEE EH eeeese 


ee eee 


Get a copy of the new RA- 
DIART AERIAL CATALOG 
from your Distributor — 
available now. 


~ ALL LENGTHS —ALL STYLES 


PLEASURE AND POLICE TYPES 


Made from RADIART Quality materi 
throughout, these Aerials will meet 
expectation for ease of installation=<¢ 
able construction — perfect insulation ¢ 
rustproof finish. 


They are worthy of the name RADI 
and are another example of why RAD 
AERIALS HAVE ALWAYS BEENT 
STANDARD OF COMPARISON. 


If you have not already done so, send 
order to your Distributor for a stock of 
new, glamorous RADIART AERIALS now) 


Manufactured by the makers of RADIART Exact Duplicate Vi 


Radiart Corporatio 


3571 W. 62nd STREET + CLEVELAND 2,0 
Expert Division Canadian Office 
25 Warren St., New York 7, N.Y. 455 Craig St. W. 


Permanent 
Magnets 


All Shapes, Sizes and Alloys. Alnico magnets F 

cast or sintered under G. E. license. Chrome, > 

Tungsten and Cobalt magnets stamped 
formed or cast. 


THOMAS & SKINNEL 


STEEL PRODUCTS CO. + INDIANAPOLIS, IND 
42 YEARS’ EXPERIENCE 
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LABORATORY VOLTAGES accompany your equipment 
into the field with built-in CONSTANT VOLTAGE 


} On the drafting boards of hundreds 
}of sales-minded design engineers, 
product insurance is being written 
into the specifications of new elec- 
tronic and electrically operated 
equipment. 

A critical analysis of sales depart- 
ment records of past performance 
usually discloses that the most fre- 
quent cause of equipment failure or 
/Sub-standard performance is the 
/one most often overlooked — field 
| Voltages that do not correspond 
sto the rated voltage at which the 


equipment is designed to operate. 

Today sales-minded design engi- 
neers make certain that carefully 
controlled laboratory voltages, on 
which the operation of their equip- 
ment is predicated, go with it into 
the field, by writing “‘“SoLta Constant 
Voltage Transformers’”’ into their de- 
sign specifications. In many cases 
the inclusion of the “CV” trans- 
former is accomplished at an actual 
saving in cost over standard equip- 
ment design. 

Thus rated voltage is available at 


all times because Sota Constant 
Voltage Transformers instantly cor- 
rect fluctuations as great as 30% to 
less than +1% of rated require- 
ments. These sturdy, automatic 
transformers require no pampering 
or supervision. They protect both 
themselves and the equipment 
against line surges and short cir- 
cuits. 

Standard units are available in 
capacities from 10VA to 15 KVA or 
special [units can be built to your 
specifications. 


Transformers for: Constant Voltage + Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting - X-Ray Equipment + Luminous Tube Signs 
Oil Bumer Ignition « Radio + Power + Controls * Signal Systems + Door Bells and Chimes - etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, lil 
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Rotary speeds from 600 to 600,000 
RPM — or vibrations from 10 to 10,000 
CPS — can be “stopped” and studied 
with the Model 1200 Stroboscope. The 
light source is mounted in a small probe 
at the end ofa five-foot flexible cable. 


This makes it easy to examine small objects at close range. Provision is 
made to operate the unit from external tuning fork or crystal standards, 
where extreme accuracy is required. The motion of objects moving at 
irregular speeds may also be ‘‘stopped” with the Model 1200. An accu- 
rate repetitive pulse rate is obtained, as the pulses are derived from a 
stable audio oscillator. 


Not only does this eliminate the necessity for constant readjustment 
of the repetitive rate, but it also insures clearly defined images at 
high speeds. 


For greater flexibility, a light intensity control switch is also provided. 
This enables the user to control both the intensity of the light and the 
duration of the pulse length. 


COMMUNICATION 
MEASUREMENTS 
LABORATORY 


Rotobridge © Electronic Generators © Power Supply Units 
120 GREENWICH ST., NEW YORK 6, N. Y. 


WRITE FOR 
DESCRIPTIVE 


BULLETIN 
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WIDE READING 
(Continued from page 170) 


change in antenna reflector dis. 
tance over the range of one quarter 
to three-quarter wavelengths. 

using an antenna in the plane of, 
flat sheet reflector it is possible to 
obtain a polar diagram showing ap 
almost uniform sensitivity for 
signal received from any direction 
over an are of 180 deg., combined 
with a reasonably sharp minimum 
when the sheet is in the plane con. 
necting the transmitter and re. 
ceiver. This property might be of 
| use for direction finding purposes. 


Dielectric Heating for 
| Gluing of Wood 
mone. Engineering, London, 
An investigation is made into the 
relative efficiencies of longitudinal 
and transverse heating applied 
the gluing of wood. In longitud- 
inal heating the electric field is ap- 
plied along the lines of glue, in 
transverse heating it is applied at 
right angles to the lines of glue. 
Equivalent circuits for the two 
arrangements, assuming the load 
to be tuned to resonance, are con- 
sidered and the following formulae 
are derived: 


ay = 1 ’ 
‘ 4 Nec tan.B, 
(N- Led tan.8, 
: 31 d 
ar be 


N €¢c tan.B, 


+ 
(N—Levd tan.8, 

a: is the fraction of the total radio 
frequency power dissipated in the 
glue line with longitudinal heating 
and ar the same fraction for trans- 
verse heating; N is the number o! 
wooden sections, N-1, consequently, 
the number of glue lines; ew and « 
are the dielectric constants of wood 
and glue, respectively, while tan 
and tan f, are the power factors o! 
wood and glue; c and d are the 
width of the wood and the glue sec- 
tions, respectively. 

The two formulae differ in thal 
the dielectric constants of wood 
and glue are interchanged. To 0b- 
tain maximum efficiency, longitud- 
inal heating is to be preferred 
the dielectric constant of the glue 
exceeds that of the wood ané 
transverse heating if the dielectric 
constant of the wood exceeds that 
of the glue. I 

An advantage of longitudina 
heating is that in dealing with 
thick wooden blocks it is possible 2 
effect to reduce ¢ by using a series 
of platens covering the glue lines 
only and missing the bulk of woo 
in between. 

(Continued on page 178) 
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PERMANENT 
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MAGNETS 


MAY 


(This is the second of three advertisements regarding permanent magnetic materials) 


ALNICO ALLOYS (Grades I-IV) 


The precipitation-hardening alloys known as 
Alnico are composed of aluminum, nickel and 
iron, with the addition of cobalt and copper 
in some grades. Composition is varied to 
adapt the material to a wide range of require- 
ments. All grades of Alnico have compara- 
tively high coercive force, moderate residual 
induction (except Alnico V, which is high in 
both) and high available energy. 

The Alnicos are hard, brittle, coarse- 
grained, non-forgeable and non-machinable. 
They are cast from coreless induction fur- 
naces in sizes ranging from 1/10 ounce in 
weight to 110 pounds. Sintered Alnico is a 
mixture of powders of the constituent metals 
molded to desired shapes under extreme pres- 
sure. It is less brittle than the cast type, 
fine-grained, and can be produced in weights 
between 1/150 ounce and 3 pounds. 


THE- INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


October, 1945 


Close control of all steps of production is 
essential for obtaining the highest magnetic 
efficiency in the Alnico alloys; they must be 
poured over a narrow range of temperature, 
heated to just under their melting point for a 
measured period of time, cooled at a con- 
trolled rate and annealed at precisely 
controlled temperatures. 

Better permanent magnet materials make 
possible improved operating results in many 
devices. Many products now using perma- 
nent magnets of less efficient materials should 
be re-designed to capitalize the latest devel- 
opments. Consult our engineers on’ your 
problems in product design to get the best 
solution to your permanent magnet require- 
ments. Write for technical handbook: 
**Permanent Magnet Manual.” 


PRODUCTS COMPANY : « « 


Copr. 1945, The Indiana Steel Products Co. 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


Permoflux Speakers and Transformers 
Set New Standards of Comparison! 


New Permofilux speakers in a complete range of true-dimensioned 
sizes trom 2” to 15”, with power handling capacities from 1 to 20 
watts, provide the finest sound reproduction for every application. 


Permoflux midget transformers, with their many practical circuit 
applications, have literally revolutionized efficiency concepts where 
size and weight are determining factors. 


Advanced engineering designs, improved manufacturing 
methods and new materials have all contributed their share in the 
development of Permofiux speakers, transformers, microphones 
and headphones. You can count on Permoflux to provide an acous- 
tical unit to suit your exacting requirements. 


BUY WAR BONDS FOR VICTORY! 


PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 339, ILL. 


ao a ae * a 
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PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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z's HOW Vou, 


— On a Better ob 
and a Secure Career in 
RADIO-ELECTRONICS 


What’s ahead of you in the field of Radio 
Electronics? One thing is certain. Now 
that peace is here, Radio-Elecironics wil 
surge forth as one of America’s foremost 
industries, offering promising careers for 
radiomen with modern technical training 


NOW is the time to take the time to pre 
pare yourself for. these important, career jobs 
in radio-electronics engineering. CREI can 
show you the way by providing you with the 
“tools” to build a firm foundation of ability 
based on a planned program of technical 
training. In our proved home-study course, 
you learn not only how ... but why! Easy. 
to-read-and-understand lessons are provided 
you well in advance, and each student ha: 
his personal instructor who corrects, criticizes 
and offers suggestions on each lesson exami 
nation. This is the successful CREI method 
of training for which more than 10,000 pro 
fessional radiomen have enrolled since 192). 


Your ability to solve tough problems af 
paper and then follow- “up with the necessayp 
mechanical operation, is a true indicatiop 
that you have the confidence born of knowf 
edge . . . confidence in your ability to gip 
and hold an important job with a secunp 
promising post-war future. Investigate nov 
the CREI home-study course best suited 
your needs, and prepare for security 
happiness in the New World of Electronics! 
Write for all the facts now. 


@ WRITE FOR NEW, FREE 36-PAGE BOOKIE! 


If you have had professional or 
amateur radio experience and 
want to make more money— 
let us help you qualify for a 
better radio job. TELL US 
ABOUT YOURSELF so we can 
plan intelligently .a course best 
suited for your needs. —PLEASE 
STATE BRIEFLY YOUR BACK- 
GROUND OF EXPERIENCE, ED- 
UCATION AND PRESENT POSITION. 


CAPITOL RADIO 


ENGINEERING INSTITUTE 


Home Study Courses in Practici | Radio- 
Electronics Engineering for Profes: 
sional Self-Improvement 


Dept. El-10, 3224—4 6th St., N. Ww. 
WASHINGTON 10, D. C. “ 
Contractors to U.S. Navy — U.S. Coast Guat 


— Canadian Rroadeasting, Corp. —~ Products 
Well-trained Technical Radiomen for 


ELECTRONIC INDUSTRIES @ October, !° 


BALLENTINE 
RECORD 
CHANGER 
MOTOR 


The Quzet Ballentine Changer Motor 
has these four characteristics achieved by advanced 
design, skilled engineering and precision manufacturing 


© Lowest Rumble @ Highest Efficiency 
® Most Compact Design © Longest Life 


The Quiet Ballentine Changer Motor is recommended 
to record changer manufacturers seeking to provide 
the ultimate in performance. 


RUSSELL ELECTRIC COMPANY 


366 WEST HURON SESEET * 


CHICAGO 10, ILLINOIS 


Manufacturers of BALLENTINE 
RECORD CHANGER MOTOR 


WIDE READING 


(Continued from page 174) 


Balanced Amplifier 


E. M. 1. Laboratories (Electronic Engi A 
London, July, 1945) — 


It is frequently required to feeq 
unbalanced signals to an amplifier 
s 2 a oN ee gee a balanced output circuit 
ROSE OR SR me PPEEE ypical sawtooth wave amplifier 

oe eee SNS ONS ee See eae for the sweep circuit of a catia 
ae eS earn Sone : ray tube is shown in the drawing 

- = Tube V: is driven by a fraction of 
the output voltage derived from 
the plate of tube V: and its output 
voltage developed across resistor R, 
is applied to one plate of the cath. 
ode ray oscillograph. 


Ls. Gd ses ee 


Balanced saw-tooth wave amplifier circuit 


A resistor R; introducing negative 
feedback is inserted in this con- 
ventional circuit. It tends to pre- 
vent any deviation of the ampli- 
tude of the plate voltage of V: from 
the amplitude of the plate voltage 
of V: maintaining a balanced out- 


OSE Poe put. By suitable choice of the 
Lop al TEST CELLS tia iat values of Rs, Rs and Rs, the swings 


shawl NL5—149C on the plates of V: and V2 are made 
— for: equal in magnitude and of opposite 
Left: 


sign. 
Model NL—10 
Control cabinet LOW TEMPERATURE As the feedback path passes both 


ie eae HUMIDITY | ac and dc, the mean potential of 
| the plates will also be stabilized 
HIGH ALTITUDE If ac balancing is not required, 
series capacitor may be inserted i 
LABORATORY WORK ARE AVAILABLE the feedback path, On the othe 
hand, should the dc stabilization 
be desired without ac stabilization, 
the feedback circuit must be de 
; . signed to pass de and no ac, as fot 
devices and materials. example by- including series it 

Rapid delivery to speed your reconversion. ductance. 


@ To continue in Peacetime the Development—of all- 
weather Electronic devices—accurately calibrated in- 
struments—new materials—and new jobs for old 


Standard and special test machines to any temperature range with or without 
full automatic humidity control and with or without automatic vacuum 
control, 


Bendix Establishes 
International Division 


The formation of a new division, 
Bendix International, to handle the 
Write stating size of test space, and ranges required or better still request comprehensive foreign trade pre 
that one of our field engineers call to discuss your problem. gram of Bendix Aviation Corp., ha 


: been completed and will be undef 
We also offer a complete rebuilding, repair, and maintenance service for the direction of Charles T. Zaoral. 


your hurriedly built wartime test chambers. The new division will handle 
throughout the world, with th 


exception of the United States aml 
NORTHERN : LABORATORIES LTD. Canada, the products of the sevél 


| teen divisions of the corporatidl. 
3-01 27TH AVENUE, LONG ISLAND CITY, NEW YORK | 


Special cycling control with adjustable time cycle and multi-pen recorders for 
life test are also available. 


It has established headquarters 
' the corporation’s New York 0 


30 Rockefeller Plaza. 
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LESS SPEAKER 


129 d0\A 


“PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 


be yee me” sOWRITE TODAY 


i : A postcard will bring description 


of this outstanding new receiver. 


FINEST LOW COST RECEIVER 


By all measurement this is unquestionably one of the 


greatest values ever offered to amateurs... Here is ““ham’’ communication 
at its best, streamlined for highest performance at a modest cost... 


WRITE TODAY. Send card for descriptive folder. 


HAMMARLUND 


THE HAMMARLUND MFG. CO., INC., 460 W. 34°" ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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CARTER DYNAMOTORS 


4 bl, ° hes CE. ts i f 


THOUSANDS of Carter Products are 
faithfully providing deperidable, effi- 
cient service in leading communications 
equipment all over the globe. Send for 


latest Catalog of CARTER PRODUCTS Today. 


1609 Milwaukee Avenue 


~ 


FOR DEPENDABLE RADIO REPAIRS 


DUMONT ELECTRIC CO. 


34 HUBERT ST 


NOTICE: Sales Representatives, Some Territories Open. 


RIGHT OFF 
THE SHELF! 


Radio-Electronic Parts 
and Materials ... 


To fill your priority 
needs... 


IN A HURRY! 


‘Phone, wire, 
or write... 


HL DAL 


Wholesale Distributors 
RADIO-ELECTRONIC SUPPLIES & PAR 
17 Union Square 
NEW YORK 3,N. Y. 


Phones: Algonquin 4-8112+3-4-5- 
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DESIGNED AND ENGINEERED AT NO. 1 PLASTICS AVENUE 


RRR a AME? # 


Aid a, 


any 


NO HIGH-FREQUENCY CREEPAGE HERE, WITH G-E MYCALEX 


® Shaped like a turtle’s shell, this ““Feed-Through”’ plate 
supports antenna leads at the point of entrance to a power- 
ful radio transmitter. 

This component is molded for the Collins Radio Company 
by G.E.’s complete plastics service from G-E mycalex.. . 
compound of glass and powdered mica with a unique com- 
bination of properties. 

G-E mycalex could be molded to exacting contour specifi- 
cations . . . to control creepage of high frequency current 
... to give the required mechanical strength. 

Maybe G-E mycalex and new G-E molding techniques 
tan solve your high frequency insulation problem. 

G-E mycalex is available to all manufacturers . . . in 
standard sheets or rods or molded to your design. For 
information, write to Section T-3, Plastics Divisions, 
General Electric Company, 1 Plastics Avenue, Pittsfield, 
Massachusetts. 


Hear the General Electric 

20 programs: “The 
GE All-Girl Orchestra” 
Sunday 10 P.M, EWT, 
NBC. “The World To- 
Say news every weekda 
O45 P.M. EWT, CBS. 
“G 4 ee Party” every 
Meekday 4:00 P.M. 
EWT, CBS. 
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G-E MYCALEX 
A Unique Combination of Properties 


High dielectric strength 
Low power factor 


Prolonged resistance to electrical 
arcs 


Chemical stability—no deterioration 
with age 


Dimensional stability—freedom from 
warpage and shrinkage 


Imperviousness to water, oil, and gas 


Resistance to sudden temperature 
changes 


Low coefficient of thermal expansion 


| . High heat resistance 


Samples Supplied on Request 


ees 


GENERAL ELECTRIC 


CD45-M3 


BUY VICTORY BONDS AND HOLD THEM 


Buyers who have waited through the 
war years will be looking for big 
improvements in your products. You'll 
have to meet civilians’ expectations . . . 
just as you have met military speci- 
fications. 


You can do it by building longer 
life, better performance, more trouble- 
free operation into your products. 
That calls for Sperti Hermetic Seals, 
the rugged, dependable, war-proved 
seals that effectively shut out dust, 
moisture and deteriorating agents. 


Sperti Hermetic Seals are durable, 
one-piece units, easily soldered-in at 
less expense. Because of Sperti’s ad- 
vanced manufacturing methods, plus 
exhaustive tests and inspections, you'll 
get “true” seals that cut down produc- 
tion delays and costly rejects in the 
inspection line. 


WRITE, TODAY. Get the facts. 
Find out about the many product ap- 
plications of Sperti Hermetic Seals 
and their performance advantages. 


Here's Why 
Leading Manufacturers Choose 
Sperti Hermetic Seals 


® Seal out dust, fungus, salt spray, 
sand atmosphere at high altitudes, etc. 


© Will add longer life to a product. 
© Will help reduce operational troubles. 


© Are one-piece, ruaged units. Easily 
soldered-in at less expense. 


& 
 operti 
I = p INCORPORATED 
Law CINCINNATI 12, ©. 


RESEARCH © DEVELOPMENT © MANUFACTURING 
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STRAIN GAGE 
(Continued from page 79) 


tween the strain gage circuit and 
the oscillograph galvanometer, in- 
asmuch as the available power out- 
put of the strain gage bridge cir- 
cuit is insufficient to drive the gal- 
vanometer directly. 

If a source of direct current pow- 


'er is applied to the strain gage 
| bridge, the output of the bridge 
| during the measurement of dy- 


namic strain will be a varying or 


| an alternating current of the same 
| wave shape as the strain 


itself, 
and the amplifier must be designed 


| to handle all of the frequency com- 


ponents contained in the strain 


| pattern. If the strain is maintained 
| at a steady value for any appre- 
_ciable time and it is necessary to 


measure this steady value, the am- 
plifier must be direct-coupled so 
that its response will go down to 


| zero frequency. The upper limit of 


uniform frequency response must 


| be high enough to handle the high- 
| est strain frequency component 
| that will be encountered or that it 
| is desired to measure. 


Amplifiers to cover a wide range 


of dynamic response, such as from 
| 5 to 1500 cycles per second, are rea- 
sonably: simple and stable, but di- | 
rect-coupled amplifiers designed to | 
go down to zero frequency are un- | 


wieldy and usually unstable, hence 


| it is usually unsatisfactory to mea- | 


sure static strain by means of cir- 


| cuits utilizing a direct current in | 
| the strain gage--bridge circuit. 


When it is desired to measure 


static as well as dynamic strain, | 
the usual procedure is to supply | 
the strain gage bridge circuit with | 
an alternating carrier voltage three | 
or four times higher in frequency | 


than the highest strain frequency 
component to be measured. The 


output of the strain-gage bridge | 


will then be an alternating current 
of carrier frequency amplitude 
modulated by strain. The amplifier 
can then be designed to handle the 
carrier with side bands which con- 
stitute a relatively narrow fre- 


| quency band that does not ap- 


proach zero as a lower limit. 
The use of a carrier supply to the 


strain gage bridge makes possible | 
a very simple and stable amplifier, | 
capable of measuring static as well | 


as dynamic strain. 


Cireuits | 


Circuits. Fig. 13 shows a typical | 


amplifier circuit for direct current 
in the strain gage circuit and a 
wide-band low-frequency ac ampli- 
fier. This diagram shows the strain 
gage bridge, the oscillograph gal- 
vanometers and the intermediate 
amplifier equipment. This is the 
circuit used in the type MRC-10AC 
amplifier element, and is capable 


(Continued on page 186) 


For rugged 
DEPENDABILITY... 


IMMERSION-PROOF 
POWER 
SPEAKERS 


UNIVERSITY Model B-6 is a directional 
loudspeaker. with power handling ‘ca- 
pacity of 150 watts; response of 300 
to 5000 cycles and range of 1 mile 
over open country—2 miles over water. 
This speaker not only may be sub- 
merged, but is buoyant in fresh or salt 
water. Following such immersion, unit 
functions normally immediately after 
drainage of sound channels. The dia- 
phragm is blast-proof—permitting op- 
eration under full battle conditions. 
The B-6 incorporates 6 driver units. 
Each unit is shunted with a special 
reactor. An open unit coil causes the 
reactor impedance to drop permitting 
continued functioning of the associ- 
ated series connected driver bank with 
only slight reduction in output volume. 
A collapsible tripod is available for 
mounting this loud speaker. 


Write today for information on this all- 
inclusive UNIVERSITY line of electro- 
acoustic reproducers. 


UNIVERSITY 
LABORATORIES 


225 VARICK STREET 
NEW YORK 14, N. Y. 
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ount on 


CORRY-JAMESTOWN 
for PRECISION 


Yes, you can count on 
CORRY - JAMESTOWN for 
PRECISION manufacture of hous- 

ings, cabinets, panels and mountings 
for your radio and electronic equipment. 


CORRY-JAMESTOWN backs this statement 

with a quarter century of precision production . . . 

with an extensive staff of long experienced, highly skilled 

craftsmen in the metal working trades and the latest 

modern precision machinery and manufacturing facili- 

ties. This combination assures you economical and 
prompt deliveries. 


Metal units made by CORRY-JAMESTOWN require 
no fussing or fitting .. . merely installation. Your equip- 
ment will fit perfectly . . . holes will line up . . . toler- 
ances will be as you specify. Every piece will be a per- 
fect match regardless of the quantity of your order. 


Send us your specifications or contact us today. 


HOUSINGS ¢ CABINETS © PANELS ¢ SHELF ASSEMBLIES. 
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my 


HLECTRONIC INDUSTRIES @ October, 1945 


More pedaptable 


TO YOUR 
PARTICULAR NEEDS 


HE know-how gained in engineering transformers to war’s exacting 

specifications is now available to solve your peacetime transformer 
needs. Stancor engineers are ready to study and master the toughest prob- 
lems you can set them. Production men trained to exacting standards, 
with modern equipment and precision winding machinery, assure that 
highest specifications will be met in the finished product. 


When you have a transformer problem, think first of Stancor. Competent sales 
engineers are ready to satisfy your most exacting transformer requirements. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 
1 1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS 


The Home Power Servant 


also handles many other | 
jobs efficiently, dependably . 


For quiet opera- | 
tion, dependable 
performance, long 


... life, maximum 


power per ounce of weight 


and per inch of space, use 
SM Fractional H.P. Mo- 
tors. Models from 1/10th 
to 1/200th H.P. Speeds of 
3,000 to 20,000 R.P.M. 
Voltage from 6 to 220 
AC-DC Large volume 

production to your exact 


specifications. 


Motors, JM 


DEPT. 51 
1308 ELSTON AVE. ¢ CHICAGO 22 
Manufacturers of special small univer- 
sal, fractional H.P. motors, dyna- 
motors, shaded pole motors, heater 
motors, generators, 


Design, Engineering, Production 


Smal 
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INSULATED 


[0 YOUR SPECIFICATIONS 


& 


‘LL DRIVER-HARRIS 


i 


Taek 
i 
‘ 


he spools of D-H wire illustrat 
tulated as follows: 


_1—Formvar Enamel Coated 
2—Double Cotton Covered — 
3—Double Enamel Coated 
4—Double Giass Coated 
5—Single Silk Covered 
6—Double Silk Covered 
1I—Enamel Coated 
8—Resin Over Glass Coated 
Single Cotton Covered 


Ea pears 


sas “ . ee. “ae 
iditional technically advanced insvu-. eat sia 
* 


tions now in research will be added 


i Driver-Harrts 
ba - COMPANY 


HARRISON, N. J. 


Branches; Chicago + Detroit + Cleveland 
Los Angeles + San Francisco + Seattle 


Fomous for NICHROME* 


The line to 
“get a line on’ 


for your post- 


war Sales. 


ELECTRICAL REACTANCE CORPORATION 
FRANKLINVILLE, N. Y. 


You Can Wire These 
C.T.C. SPLIT TERMINAL LUGS 


from Top or Bottom 


A .050” hole through the shaft 
permits wiring from top or bottom 
side of the terminal board without 
time lost drilling holes. They're 
firmly anchored and swiftly set by a 
simple swaging operation. Knurling 
at base of Lug prevents twisting or 
turning. 


C.T.C. SPLIT TERMINAL LUGS 


are particularly suitable for manu- 
facturing transformers or other 
potted units requiring soldering 
after potting. 

Stocked to fit 349’’ terminal boards 


—custom-made 
to your specifica- 4 
tions in produc- 
tion quantities. 


Write for C.T. C. Catalog No. 100 


CAMBRIDGE THERMIONIC CORPORATION 


441 Concord Avenue 


. Cambridge 38, Mass. 


STRAIN GAGE 
(Continued from page 182) 


of providing a flat strain frequency 
response on the record from 3 to 
3000 cycles per second. 


Fig. 14 shows a typical amplifier 
circuit using a carrier in the strain 
gage circuit, and an amplifier with 
flat frequency-response over ag 
range wide enough to cover the 
carrier and both side bands. This 
circuit has a phase-selective de- 
modulator in the output circuit 
that removes the carrier and that 
provides for galvanometer deflec- 
tion in one direction for strains of 
compression and in the other dj- 
rection for strains of extension. 
The galvanometer receives a vary- 
ing current for varying strain, the 
strength of which is instantaneous- 
ly proportional to strain. This cir- 
cuit uses a 5000-cycle carrier and 
provides a flat strain frequency 
response from 0 to 1500 cycles per 
second. 


Multi-channel unit 


Typical Apparatus. The type 
MRC-10 strain gage control unit is 
shown in Fig. 15. This is a 12- 
channel unit, for which three types 
of amplifier elements are available 
which can be inserted in the con- 
trol unit in any desired combina- 
tion. The MRC-10AC amplifier 
element, circuit diagram shown in 
Fig. 13, uses direct current in 
the strain gage circuit and provides 
a frequency response of 0 to 1500 
cycles per second. A third element 
is a double-integrator unit that can 
be used in connection with an ac- 
celerometer unit to provide dis- 
placement records. The unit has 
external dimensions of 14 in. longf 
by 23 in. wide by 15 in. high, and 
weighs 123 lb. q 

The type MRC-12 strain-gage § 
control unit is a six-element unit 
designed for application where 
small size and extreme portability 
is of paramount importance. This 
unit contains six separate carrie! 
amplifier elements, a carrier poweél 
supply oscillator, and all necessary 
Batteries for its operation mounted 
in a case only 12x8x7 in. ex 
ternal dimensions. The total weight 
of this unit, including batteries, } 
less than 25 lb, A carrier frequency 
of 2000 cycles is used, and a flat 
strain frequency response of 0 
500 cycles per second can be 0b- 
tained. 


Power supply equipmen 


Power requirements for strain-a!- 
alysis equipment depend on tht 
type of strain gage employed, alé 
on the type of circuit. Large indu- 
tance gages used to drive the ostll- 
lograph galvanometer directly Tf 


(Continued on page 190) 
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-hallicrafters EQUIPMENT 


HOW 


COVERS THE SPECTRUM 


| peeepeepreniaiety Super Skyrider, Model SX-28A, covers the busiest 
part of the radio spectrum — standard broadcast band, international 
short wave broadcast bands, long distance radio telegraph frequencies, 
and all the other vital services operating between 550 kilocycles and 42 
megacycles. Designed primarily as a top flight communications receiver 
the SX-28A incorporates every feature which long experience has shown 
to be desirable in equipment of this type. 

The traditional sensitivity and selectivity of the pre-war SX-28, rank- 
ing favorite with both amateur and professional operators, have been 
further improved in this new Super Skyrider by the use of “micro-set” 
permeability-tuned inductances in the RF section. The inductances, 
trimmer capacitors and associated components for each RF Stage are 
mounted on small individual sub-chassis, easily removable for servicing. 

Full temperature compensation and positive gear drive on both main 
and band-spread tuning dials make possible the accurate and permanent 
logging of stations. Circuit features include two RF stages, two IF 
stages, BFO, three stage Lamb-type noise limiter, etc. Six degrees of selec- a ee ae ee 
tivity from BROAD IF (approximately 12 
KC wide) for maximum fidelity to SHARP 
CRYSTAL for CW telegraphy are in- 


stantly available. Speaker terminals to aq 
match 500 or 5000 ohms are provided and oT | : | ’ Ee Bae %, AD 
the undistorted power output is 8 watts. 


COPYRIGHT 1945 THE HALLICRAFTERS CO. 


THe HALLICRAFTERS CO., CHICAGO 16, U.S.A., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 
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RADELL-BUILT PRODUCTS 


e It is easy to recognize the marks of superior 
craftsmanship in Radell-built electronic products. With 
a broad basic knowledge and advanced production skill, 
Radell Corporation is a versatile organization specializ- 
ing in the assembly and sub-assembly of highest 


quality electronic products. 


COMPLETE FACILITIES FOR AUDIO WORK 


CORPORATION ) 


RODUCTION 


MONARCH 


MEASURING * TESTING » CALIBRATING 
EQUIPMENT 


MONARCH 


2014 N. MAJOR AVE. - CHICAGO 339, ILL. 


ELECTRONIC INDUSTRIES @ October, '9 


SEND FOR IT 


IN A DETAILED, 8-page bulletin now available, Raytheon Manu- 
facturing Company tells the complete story about the dependable 
Raytheon Voltage Stabilizers. These trouble-free magnetic-type 
units... with no moving parts to get out of order... stabilize AC 
from ordinary voltage sources to within plus or minus a half percent, 
throughout their full rating. 


The bulletin includes such useful information as electronic 
applications, performance features, principles of operation, operat- 
ing characteristics, graphs, specifications of the three immediately 
available designs, cased, uncased, and endbell, and a price list. 


We urge you to send for your copy promptly. Ask for Bulletin 
DL48-537, and address your request to Raytheon Manufacturing 
Company, Electrical Equipment Division, Waltham 54, Mass. 
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MANUFACTURING COMPANY 
WALTHAM 54, MASS. 


ELECTRICAL EQUIPMENT DIVISION 


Sr 


| 
| 
| 
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TODAY... 


weet Se ae 


Electronic Engineering can supply—-NOW— | 


transformers in standard or special styles in 


¥Od OID1VIA 


Y¥VM-LSOd 


LOoOilld 


SLHOIT 


tug quantity ... 


Because there have been no conversion 
problems at Electronic Engineering, we are 
now producing and delivering the finest 


transformers with the same speed and skill 

sacilaisen as during the war. We are ready to serve 

en your needs . . . with one million or one! 
ENGINEERS’ 


" 3223-9 WEST ARMITAGE AVE. © CHICAGO 47, ILLINOIS 


PERFECT YOU 


So2t¥ ig 


¥4Od 


- Design on 
PILOT LIGHT ASSEMBLIES 


HOUSING NEON OR MAZDA LAMPS 


REATER emphasis on functional design is the trend in 
post-war engineering of Electrical-Electronic Products. 
Mindful of this fact, Dialco has produced a line of Pilot Lights 
calculated to meet readily all post-war requirements. Com- 
prising Warning-and-Signal Pilot Lights, Panel Lights, Jewel 
Assemblies, and Socket Assemblies, the Dialto line offers un- 
limited variations in functional design, size, shape, electrical 
characteristics, color, finish, etc. Special emphasis 


YVM-LSOd 


on applications of NEON Glow Lamps. 


Let our Engineering Dept. help you select the Pilot 
Light best suited to the functional design of your 
post-war product. 
PLUS LAMPS: To help speed production, we offer 
Pilot Lights completely assembled with the required 
General Electric or Westinghouse La-=.ps. 
: WRITE FOR NEW 
ILLUSTRATED 
DIAL LIGHT CO cea 
© of . Thninvien, x os 


900 BROADWAY + NEW YORK 3, N. Y. 
Telephone: Algonquin 4-5180-1-2-3 


iO uta 
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STRAIN GAGE 
(Continued from page 186) 


quire only a source of carrier poy. 
er accurately controlled in regarg 
to voltage and frequency. A fre. 
quency of 2000 cycles is usual fo 


or by a vacuum-tube oscillator, fol. 
lowed by a power amplifier. The 
latter type of supply has bee 
found superior to the former be. 
cause of better voltage regulation 
and because it has been found 
more difficult in the case of rotat. 


ing equipment to keep the carrie} 
output free from 60-cycle superim.f 


posed voltages. 


Power supply 


Small inductance gages and re. 


sistance gages operating in an at-¥ 
tenuating-current bridge require 


an accurately regulated carrier 
source for the strain gage circuit 
as well as regulated direct current 
for the anode circuits on the am- 
plifier and oscillator equipment, 
Fig. 16 shows an electronic power 
supply unit to supply power for 2 
large 2000-cycle inductance strain 
gages at the left. At the right is 
a power-supply unit designed for 
use with the type MRC-10 contro 
unit, to supply 5000-cycle power for 
carrier circuits, as well as all di- 


rect-current power required by the 


MRC-10 amplifier elements. 


Hammarlund’s Death 
Reveals Inventions 


Oscar Hammarlund, founder if 


the Hammarlund Mfg. Co. In. 
New York, died August 25, 1945, ai 
his home in Brooklyn at the ag 
of eighty-three. In 1886 he joinei 
the Western Electric Co. as super 
intendent at Chicago. Six yeali 
later he went to the Gray Nationa 
Telautograph Co., now Telaute- 
graph Corp., where he assisted 
Elisha Gray, co-inventor of the 
telephone, in the development @ 
the technique of transmitting a 
tual writing over wires. One of his 
outstanding contributions was 
automatic stylus used in the tél 
autograph machine. That aul 
matic stylus was the forerunner ¢ 
the present day propelling and Ie 
pelling pencil. During his associé 
tion with Professor Gray, 
Hammarlund developed a keel 
interest in radio communication. 1 
1910 he left Professor Gray’s orgal- 
ization to found his own compall 
for the purpose of developing » 
own inventions. He leaves a % 
Lloyd A. Hammarlund, and three 
grandsons, Lt. L. A. Hammarluni, 
Jr., Sgt. Frazier S, Hammarluné 
and Roger Hammarlund. 
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Condensers Far Superior 


in Operating Efficiency 


Ability to handle high current at high frequencies 
is the true measure of the performance of a 
capacitor. A high peak voltage rating based on 
low frequency measurements does not tell the 
whole story. 

The chart on this page shows the results of tests 
at 50 Mc. conducted on a standard Eimac VC50-32 
Vacuum Capacitor and three other 50 mmfd. 
vacuum capacitors, designated on the chart by 
“A,” “B” and “C.” At just over 17 amps. (approx- 
imately 1525 peak volts across the capacitor) Unit 
“A” (rated at many times the applied voltage) be- 
came sufficiently heated to melt the solder on the 
end caps. Under this same test, the Eimac VC50-32 
operates at less than 70°. 

Eimac introduced the vacuum capacitor in 1938. 
It is interesting to note that the original Eimac 
capacitor design is still outperforming all comers. 
Such outstanding performance is typical of all 
Eimac products, which is one of the reasons why 
they are first choice of leading electronic engi- 
neers throughout the world. 


W113 
Follow the leaders to 


Gn THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT 


EIMAC VACUUM CAPACITOR TYPE VC50-32 
General Characteristics 


Mechanical: 
Maximum Overall Dimensions 
en + oe 6 a ke eae & 5 6.531 inches 
RENE Ara, Gat Og en ee 2.281 inches 
Electrical: 
Maximum Peak Voltage .... 2 ss 32,000 volts 
Maximum RMS Current. 2. 2. 2 2 ee ee 28 amps. 


e195 HTEL-MeCULLOUGH, INC., 1113 San Mateo Avenue, Son Bruno, Calif. 


Plants located at: San Bruno, California and Salt Lake City, Utah 
M Agents: Frazar & Hansen, 301 Clay St., San Francisco 11, Calif., U.S. A. 


TRU-SONIC 


CO-AXIAL 
SPEAKERS 


Licensed under 
Western Electric Patents 


STEPHENS 


MANUFACTURING CO. 


10416 NATIONAL BLVD. 
LOS ANGELES 34, CALIFORNIA 


TO YOUR 


ELECTRONICS: 


_ NEEDS © 


Or The right use of elec- 
> tronics may unlock 
new possibilities for 
your postwar product, or open 
the way to new efficiency on 
your production line. Bell engi- 
neers may have the key —the 
electronic answer—to your 
needs! BELL’s wide experience 
in designing and building elec- 
tronic assemblies and controls — 
from the earliest developments 
right through to the latest types 
— qualifies them to serve you. 
Your inquiry will not obligate 
you in any way. 


- 


AMONG PRESENT BELL PROD- 
UCTS ARE—Electronic Sound 
Devices — Intercommunicating 
Systems—TIndustrial Voice-Paging 
and Broadcasting Equipment — 
Pérmanent and Portable Amplify- 
ing Systems—Recording and Disc 
: 4 Playing Units — 
Electronic Controls 
— Operating Se- 
quence Recorders 
~ —- Other Special 

| He Devices. 


BELL sounp systems, Inc. } 


1195 Essex Ave. Columbus 3, Ohio 
Export Off. 4900 Euclid Ave., Cleveland 3, Ohio 


Unlimited coding 
plus maximum 
insulation resistance 


Spiralon, a new Surco plastic i 
sulated wire, spiral striped, offers th 
widest range of tracer code identificc 
tion in small as well as large sizes ¢ 
wire, in short as well as long leng 
By avoiding use of color pigments, 
primary covering retains full  insvl 
tion resistance. 


With Nylon Jack 


Spiralon reduces weight, permits 
smaller OD., increases fungi and abr 
sion resistance, allows increased ve 
age, improves all electrical properti 
eliminates all voids in the coveri 
which ordinarily weaken such prope 
ties, resists creepage when terminc 
are being soldered or injury to 
insulation when accidentally touched! 
a hot soldering iron in production a1 
overcomes deterioration from age. Th 
high heat, low temperature non inflot 
mable nylon jacket has already prove 
to be ideal for many applications. 

A complete presentation on Spiral 
is on the press. Please ask for y? 
copy. 

Address Dept. O 


uip 


ELECTRICAL INSULATION © 
84 Purchase St., Boston 10, 
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REMEMBER THE NAME 


Remember the name ALS1Mac. 

It represents the highest quality Steatite 
Ceramics for electrical and other 
technical uses. 

Assembled in your design you can forget 
the insulators. 

For they will give trouble-free, worry- 
free service from now on. 

Whatever you are planning in the 
electronic or electrical field, we believe 
our specialized knowledge will 
be helpful. 

Let’s work together. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 
43RD YEAR OF CERAMIC LEADERSHIP 


ALCO has been awarded for the fifth 
time the Army-Navy“ E** Award for 
continued excellence in quantity and 
quality of essential war production. 
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103 WEST 43rd ST.,NEW YORK 18,.N.Y 


NEW PATENTS 


(Continued from page 128) 


frequency discrimination should be loca 
in the latter region, as shown. The equ 
lent electric length of the dipole eo} 

should be approximately one-half ways. 


BUZZER 


B 


ry ATOR 


AMP 
N 


a 


are in phase quadrature, no output is ob- 
tained and Ry is at ground potential. As 
soon as a metallic object reduces the ap- 
parent self-inductance of the search coil, 
the two voltages are no longer in phase 
quadrature, an output is obtained across 
R4, causing the grid of Le to cut off current 
through the tube; this will actuate the con- 
trol relay Q and the buzzer and indicator 
lamp will respond. 

H,. Chireix, Alien Property Custodian, 
(F) November 18, 1941, (I) May 22, 1945, 
No. 2,376,659. 


FM Detector 


The invention relates to an FM detector 
for extremely short waves below one meter 
which avoids the need for conventional res- 
onant circuits. A metallic baffle 1 provided 
with many parallel slits 2 of the order of 
one wavelength wide constitutes a diffrac- 
tion grating for the incoming waves. The 
component waves behind the baffle combine 
to form an interference pattern with max- 
ima and minima of intensity. Energy col- 
lectors, for instance, dipole antennas or 
probes, are located at the points where the 
interfering waves add for maximum recep- 
tion. Curves 3 represent the instantaneous 
wave fronts at a given instant. Zones of 
minimum field strength, zones of maximum 
field strength. with frequency selectivity 
(i.e., the zones shift with frequency), and 
zones with maximum field strength with no 
frequency selectivity (i.e., the zones are 
locii of maximum field strength for all fre- 
quencies) are indicated on the drawing. 

Obviously, the energy collectors 4 for 


| 


- eegees ope 


SEARCH 
Coll 


length; a probe may be used instead of the 
dipole. A _ plurality of probes or dipoles 
are preferably located at different maxi 
and their output combined. A _ coneg 
grating can be used instead of the pl 
baffle, in order to produce focusing in 
manner of optical gratings and thus avg 
most of the multiple probes, 

For discriminator action, the energy eg 
lectors are placed at maximum reception for 
the maximum frequency deviation to ej 
side of the carrier. Less energy will 
picked up at the unmodulated carrier 
quency, and still less energy for the max 
mum frequency deviation to the other 
of the carrier. Consequently, the recei 
energy will be a function of frequency, 
desired. 

W. R. Ferris, RCA, (F) January 30, 1942, 
(I) January 28, 1945, No. 2,367,764. 


PH Meter 


The circuit is intended for measurement 
of small de voltages across a_ source 
very high internal impedance, for ins 
as a pH meter indicating the hydrogen 
concentration of a solution. For this pu 
pose the unknown voltage E,,, is compare 
to the known, adjustable voltage E, # 
voltage difference is converted into an 
voltage by variation of the capacitance 
capacitor 3. Upon amplification in tu 

, T and 8, the ac voltage is applied to 
second section of tube 8 which acts as 
cathode ray indicator. For zero input, # 
fluorescent surface of the indicator is 
minimum and is of constant size; for dif 


(Continued on page 198) 
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How to stop smoking with smoke 


Typical of the applications possible 
with a Bradley Luxtron* photoce// is 
this suggested means of smoke control 


in a stoker-fired furnace. 

Light source “A”, beamed through 
the smoke stack to photoce// “B’, will 
cause the cell to generate power sufh- 
cient to close relay “C” until smoke 
diminishes the light. Or the system 
could be arranged to close the relay 
when light 1s reflected by smoke par- 


J 
. TRADE MARK REG U S. PAT. OFF. 


ucles. 

In any event, resistance to vibration 
and temperature changes make the 
photocell ideal for such an applica- 
tion. As in any photoce// application, 
it is as simple as A, B, C—and the "B” 
stands for Bradley. 

Write Bradley for literature and 
complete engineering assistance on any 
photocell applicaunon you may have 
in mind. 


PHOTOCELLS—MASTERS OF LIGHT 


Write for Rectifier Data 


Bradley also has available a complete 
line of unique copper oxide rectifiers, 
featuring mounting flexibility, pre- 
soldered terminals for ease and safety 
in assembly, low forward resistance 
with high leakage resistance, and gold 
costing of pellets to provide long life. 

Data on five basic models are included 
in an illustrated Bradley ‘‘Coprox’’ Rec- 
tifier bulletin sent on request. Please 
write for it. 


MASTER OF PHOTOCELLS 


ADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
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CRI EATIVE 
GROMMETS 


AGEARED COLLARS 


LD.SIZES Ye'TO| | FINE THREAD 
Vo" CLEARANCE!) | “ASSURES SNUGEI 


CHAMFERED] THREADS CLEAN 
EDGES | | AND LUBRICATED} 


ALL HOLES] MATTE | 
CONCENTRIC FINISH | 


TYPE “FB” ELINGO 


—MIDGET— 
PRECISION FRACTIONAL HORSEPOWER 


MOTORS and GENERATORS 


Type FB units are newly engineered to meet most exacting Four new larger sizes | 
requirements for fractional horsepower motors and gen- CREATIVE 100% PHEN 
erators. Available as D.C. permanent-magnet generators LIC PLASTIC GROMME 
or motors, D.C. shunt-wound, series-wound or split-field (up to 4" i.d.) are now ava 
motors. D.C. motors can be wound to operate on voltages able for radio, electronic af 
from 6 to 115 y. Also available in A.C. types as perma- electric instruments. ..Send | 
nent-magnet generator wound to generate 2-pole single a sample of each of the eig 
phase, 2 phase or 3 phase; as A.C. series motor with power standard stock sizes, mouth 
supply up to 115 v., 60 cycles, single phase; also as uni- on a convenient card. 

versal series motor up to 115 v. Efficiency of motors as 
high as 45-60% on some applications. CREATIVE’S CUSTOM SERVICE 


: : . ° ° You don’t have to build molds to get Plastic 
Stainless steel shafts, aluminum die-cast housing finished Parts with Inserts such as knobs, terminsl 


i : - : tc. Get the facts about this unusual custom 
in baked enamel. Overall dimensions 4” long (exclusive service ... CALL ON CREATIVE. 

. . oe 
of shaft) by 214” over flange. Designed for either base 


or flange mounting. Weight from 26 to 32 oz. according 


to type. 


Complete performance data available on request. 


ELECTRIC INDICATOR COMPANY oe 
112 PARKER AVE. © STAMFORD, CONN. p PLASTICS CO . 


968 KENT AVE. BROOKLYN 5, NEWT” § 
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'HAT does it mean to you when Mrs. Smith’s 
W electric iron goes phhf? If electrical insula- 
tion is a part of your product, whether it’s ap- 
pliance, radio or electrical equipment, you, like 
the iron manufacturer, run this risk. The risk of 
insulation failure—of inconveniencing customers, 
jeopardizing good will, and possibly losing sales. 

Since your product’s performance may depend 
on a few cents worth of insulation, be sure to use 
the best. Assure trouble-free service with BH 
Fiberglas Sleeving, the original non-fraying, 
non-stiffening, non-burning Fiberglas sleeving. 


HEN THE INSULATION ; 


An exclusive BH process combines permanent 
freedom from hardening, cracking or rotting with 
the many advantages of Fiberglas — including 
high dielectric and tensile strength, resistance 
to moisture, oil, grease and most chemicals. 

Severest wartime uses prove beyond question 
the superior qualities of all three BH Fiberglas 
Sleevings in electrical applications for home and 
industry. One of them may fit your needs to a 
“T’’— plus! Write for free BH samples today 
and put them to the toughest tests your product 
can dish out! 


® TRA FLEXIBLE FIBERGLAS SLEEVING * BH SPECIAL TREATED FIBERGLAS SLEEVING 
BEN-HAR COATED FIBERGLAS SLEEVING 


. 


ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING 


VARNISHED TUBING 


¢ SATURATED SLEEVING 


SLOW-BURNING FLEXIBLE 
« A.S. T. M. SPECIFICATIONS 


BENTLEY, HARRIS MANUFACTURING CO. 


Dept. I, Conshohocken, Penna. 
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QUICK DELIVERY ON LEADING MAKES OF 


WIRE & CABLE 


for Radio and Power Use 


€. STOCKS OF MANY TYPES ON HAND. 


Meeting urgent needs for Wire and Cable is a specialized 
job at ALLIED. From this one central source, shipments 
go constantly to industry, government agencies and 
research laboratories. Here are gathered all leading 
makes, in all wanted types, for radio and power use. 


BELDEN ALPHA LENZ CORNISH 
ANACONDA CONSOLIDATED AMPHENOL 


Power + Multi-Conductor «+ Solid and Stranded 
Natural and Synthetic Rubber-Covered 
Shielded + Indoor and Weatherproof + Coaxial 
Transmitting and Receiving + Telephone 
Microphone «+ Intercom + Hook-up «+ High-Tension 
Magnet + Aerial + Twisted Pair « Lamp Cord .- 


Large and varied stocks of Wire and Cable are main- 

tained for rush service. Close contact with manufacturers 

Helpful expedites procurement. Whether your requirements be 
BUYING large or small—save time and work—call ALLIED first! 


hates WRITE, WIRE, OR PHONE HAYMARKET 6800 


on Request Sor Everything in Radio and Electronics 
Write for it! 


ALLIED RADIO. 


CORPORATION 
833 W. Jackson Blvd. +¢ Dept. 32-K-5 + Chicago 7, Illinois 


SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA 
Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo-Cell Equip- 
ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments, 
Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers, 
Switches, Coaxial Cable, Wire, Soldering Irons, Microphones, Speakers, Technical Books, etc. 
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ferent voltages E and E,,,, and consequen 
ac voltage at the amplifier output, th 
fluorescent surface is larger and varies j; 
the rhythm of the ac voltage. 

The accuracy of the results of th 
method may be impaired if the supply vol. 
age or a harmonic of the supply voltag 
has the same frequency as the ac voltay 
furnished by the capacitor. Undesired oy. 
pling may be responsible for erroneous jp. 
sults. It is the purpose of the invention % 
avoid this difficulty by the use of generatg, 
14 which supplies an ac voltage the fre. 
quency of which depends only on the ¢. 
cuit constants of tank circuit 15 and whic 


= ra 


QN00 


is chosen to be different from any frequency 
likely to be present in the supply voltage§ 
The capacitor 3 is rigidly connected to the 
movable coil 17 arranged in the field of 
magnet 18; the current through the co 
is supplied by generator 14 and it move 
at the frequency of the generated oscilla 
tions different from the supply frequency 
and its harmonics. 

C. Dorsman, Alien Property Custodian 
(F) December 24, 1942, (I) March 20, 194i 
No. 2,372,062, 


Manometer Circuit 


As is well known, the ratio of the elee 
tron current to the positive grid 12 to th 
ion current to the negative plate 13 i 
proportional to the gas pressure in th 
manometer tube 10. It is a disadvantat 
of this method that the leakage currell 
between grid and plate makes the reswl 
inaccurate. 

The invention has for its object W 
eliminate or reduce the effect of the leakagt 
current. An alternating voltage is appliet 
between grid and plate, and a_ capacitor 
resistor combination 50,51, providing les 


— OC. 
lac meas. 


ae. 


50 
, 2 
a6, 


oc. 

8 s/ a CRO-AMPS. 
voltage than the alternating voltage & 
ployed is used to bias the plate negative ™ 
respect to the cathode. Direct current — 
are used in the plate and grid circuits and # 
the leakage current between grid and plate ® 
alternating, the meters do not indicate ™ 

C. J. Calbick, Bell Telephone Laboraton™ 
Inc., (F) March 2, 1943, (1) May 8, 1 
No. 2,375,280. 


(Continued on page 202) 


ELECTRONIC INDUSTRIES @ October, 1%) 


e Raytheon type CK1012 full wave gas rectifier was devel- 
oped to supply the requirements at high rectification efficiency 
or those applications which require more power than is ob- 
ainable with conventional receiving tubes and yet cannot 
ustify the size and expense of transmitting type tubes. In 
his category are the larger fm and television receivers and 
mall fixed or mobile transmitters. 

he CK1012 is contained in an ST-14 bulb, which is the size 
bf a type 80. The emitter can be directly heated — or, under 
he proper conditions noted below, ionically heated for greater 
ficiency and elimination of heater windings. 


TYPE CK1012 RATINGS —FULL WAVE RECTIFIER SERVICE 


IONICALLY = DIRECTLY 
) HEATED* HEATED 
ilament Voltage 0 sig — 
| ilament Current 0 2.00 ae 
cximum Peak Inverse Voltage 1200 1200 volts 
verage D.C, Voltage Drop 25 20 —_ 
oximum D.C. Output Current 300 300 nn 
inimum D.C. Output Current 70 0 = 
Minimum Starting Peak Voltage 400 300 ba 
cximum Steady State Peak 
Anode current per anode 900 900 oe 


This condition is not recommended for rapid intermittent operation 


oe ‘Bela, 
plate * \ . 1 

oth All Four Divisions Hove 
ator’ Been Awarded Army-Navy 


E’' with Stars 


1945 
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Y ACTUAL SIZE 


TYPE CKIOI2 


A High Current, Medium 
Voltage Gas Rectifier 


The very rugged construction is ideal for mobile equipment, 
and the use of an inert gas allows it to operate over a wide 
range of ambient temperature. No preheating time is required, 
and consequently full output is obtainable almost instantly. 
Any tendency to generate noise in radio frequency applica- 
tions can be minimized by proper filtering and shielding of 
the tube and associated wiring. 

Whether or not CK1012 fits your requirements, it is an exam- 
ple of the advanced engineering and painstaking manufacture 


found in the entire Raytheon tube line. For best results, spec- 


ify Raytheon High-Fidelity Tubes for your postwar products. 


RAYTHEON 


MANUFACTURING COMPANY 


SR, ty Fe ee : Gube Division 


LOS ANGELES 
ATLANTA 


NEWTON, MASSACHUSETTS + 
NEW YORK * CHICAGO * 


VOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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BIRD & C0. 


GLASS 
INSTRUMENT 
BEARINGS 


GLASS “V” BEARINGS 
made to your specifications 


== ssssscen nwa 


We welcome your inquiries 


RICHARD WH. BIRD 


Manufacturers of Jewel Bearings 
for thirty years 


23 MOODY STREET 
WALTHAM, MASS. 


= victory on land, on seq, and _ Auto Radios, Television, Ma- : 
in the” air. a ye rine, F. M. and other services. 


“FOR” , antennas REMEMBER - 


‘shes. Potent. Trade Mark 


L. S. BRACH MEG. wets 


PANELS 


Our large variety of Ter 
minals plus special equip 
ment enable us to give 
unusual service on spe 
cial Terminal Panels. 
Send us a print or descrip 
™ tion of your requirements 
eee SONIC c — and we will promptly sub 
ad able bbb bi mit prices and deliveries 
041 Hundreds of standard 


Closing Dates Stil Are i Terminal Strips listed 


World's Oldest and Largest Manufacturers 2 
of Radio Antennas and Accessories - 


Catalog No. 14. Send for 


your copy today. 
Ist of preceding month HOWARD B. JONES (0. 


first form closes, for ads requiring proofs, composition, foundry ee Pie 2460 W. GEORGE 
sos E “a mm CHICAGO 18, ILLINOIS 
work, key changes, color, preferred position. 


10th of preceding month 


final deadline for run of book position; complete plates ready 
to run. 


Caldwell-Clements, Ine. 
480 Lexington Avenue e New York 17, N. Y. 
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With a war record of more than one hundred and fifty 
million successful ‘missions’ to their credit, IRC’s 


4 ltt t+ 


jsasenes seessesess 


BTS INSULATED METALLIZED RESISTORS HH 
have given unquestioned evidence of their complete HE HH H 
dependability. | 
The exact counterparts of these efficient and precision- 
engineered ‘veterans’ are now available in quantities. 
for your own essential requirements. 

Their construction features, resistance-temperature 
characteristics and specifications are described fully 


$tt$yp py 


+ 
+ 


and charted graphically in Bulletin #3 which will be gat? FOR PEP oy 


~~ 


sent to you upon request directed to Dept. 2-J. 
a 
* 


ONIC INDUSTRIES e@ October, 1945 


Doughnut Coils for electronic and telephone purposes. 
High Permeability Cores are hydrogen annealed and 
heat treated by a special process developed by DX engi- 
neers. Send us your “specs” today—ample production 
facilities for immediate delivery. 


NEW PATENTS 
(Continued from page 198) 
Floor Leveler for Elewators 


It is intended to provide a mechanism tp 
stop an elevator automatically at the exact 
level of one of the landings, The operatioy 
of the apparatus will be clear from the ae. 
companying diagram. As soon as the ele. 
vator approaches the region of the landing, 
the oscillations generated by the oscillato, 


AMPLIFIER & 
DETECTOR 1 


AMPLIFIER & 
DETECTOR 2 


MOTOR 
CONTROL 
RELAY 


MOUNTED IN SHAFT 


MOLVYAIIZ NO GZIiNNOW 


OSCILLATOR 


will be capacitively coupled to amplifier and 
detector I or II, depending on whether the 


elevator is too low or too high in the shaft, } 


Corresponding operation of the motor con- 
trol relay will cause the elevator to be 
raised or lowered as required. 

W. Muller, Brujac Electronic Corp., (F) 
September 29, 1944, (I) May 8, 1945, No, 
2,375,435. 


Shear Modes in Piezo 
electric Crystals 


The following report by S. Bhagavantam 
and D. Suryanarayana appeared in the February 


DX RADIO PRODUCTS CO. 


10, 1945, issue of Nature, London: 


"the heart of a good receiver” 


“While investigating the diffrac- 


& 


GENERAL OFFICES 1200 N. CLAREMONT AVE. CHICAGO 22, 1LL. USA 
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GROVES . 
"wine wound RESISTORS 


GROVES RESISTORS, both wire wound 
and precision types, are accurately de- 
signed for long life and efficient per- 
formance, under severest conditions. 


Wire wound Resistors comprise Type 
Z with coating of an especially devel- 
oped organic cement, and Type V with 
coating of high quality vitreous enamel. 


Precision Resistors, non - inductively 
wound on high quality ceramic spools, 
are effectively processed to withstand 
high humidity conditions. Moisture and 
fungus resistant. Constructed in accord- 
ance with the joint Army and Navy spe- 
cifications. 3 types immediately available. 


Catalog upon request. 


GROVES 


CORP@RATION 


CAPE GIRARDEAU MISSOURI 


tion patterns produced by ultra- 
sonic waves set up in a liquid me- 
dium by piezo-electric crystal 
plates, we made the following ob- 
servations. Besides the usual thick- 
ness longitudinal mode, diffraction 
patterns corresponding to thickness 
transverse or shear modes have 
been observed occasionally. We find 
that the appearance of such pat- 
terns is facilitated when the crys- 
tal plates are either silvered i 
patches only, or so prepared thal 
there is a deviation from the nor- 
mal cut. When irregular silvering 
is adopted, not only do the odd 
harmonics of the shear modes 
make their appearance, but als 
the even harmonics of all the 
modes begin to show up. Such re 
sults have been observed by us I 
differently oriented plates @ 
quartz and tourmaline and used 
for determining the elastic col- 
stants corresponding to the sheal 
modes of these crystals. Details 0 
these investigations are being pub- 
lished elsewhere. 


“These observations mean thal 
particular shear modes cause long! 
tudinal strains in the crystal plates 
resulting in corresponding longi 
tudinal ultrasonic waves in the 
liquid. The phenomenon is Plt 
sumably connected with the col 
pling between the longitudinal aif 
shear modes produced either 
the finite size of the plate or tht 
cut of the plate, being such thi 
the modes themselves are inher 
ently coupled.” 
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Projection Tubes for Home Television 


Pioneering experience in the development of large screen television 
projection has given Rauland physicists and engineers the *“*know-how”’ 
; necessary to produce projection tubes for home television receivers. 


The VISITRON R-6016 Front Surface Projection Tube with refractive optic 


q 
| ’ 
3 ... fluorescent screen of 4 inches . . . concave target to simplify lens . . . easy \ 
Fe change of magnification . . . gives at least twice the light of a conventional - 
18 projection lube of the same screen diameter .. . both tube and 
12 optic small enough to fit into a table cabinet . . . voltage 
18 requirement approximately 30 kilovolts. ° 
E 
J 
and 
the 
aft. 
-on- 
be 
(F) 
No. 
ntam 
ruary 4 
rac: 2 
i - 
a 
1 | 
! 
4 
i | 
rodes | 
also 
the 
h re- 
bl” The VISITRON 
‘wsed R-6020 for mirror oplic... where — . 
con maximum light at lower anode voltage is es 
sheath desired. . . 3 inch diameter fluorescent screen. ” 


Consult with Rauland about your television tube problems. We have } | 
the facilities to build projection tubes to special requirements. | 


Electroneering is our business 
THE RAULAND CORPORATION @ CHICAGO 41, ILLINOIS 


CTRONIC INDUSTRIES @ October, 1945 


Water Proof, Moisture Proof 
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VOLTMETERS... AMMETERS...MILLIAMMETERS... 
MICROAMMETERS ...WATTMETERS...BOTH AC AND DC 


Now, you can get HICKOK precision and dependability 
in a new line of hermetically sealed meters. Available 


in 244”, 31%” and 414” round styles. Dimensions of 


American War Standards Assn. Drawings C39.2-1 and 
C39.2-2. The414” size is built especially for use in radio 
service equipment where several scale arcs are required. 

All instruments are hermetically sealed and both 
vacuum and pressure tested under water. Case fabri- 
cated of pressed steel and made corrosion resistant to 
meet specifications. Terminals area special glass 
soldered-in type. : 

All meters are fully shielded, permitting use on 
either magnetic or non-magnetic panels. Operation 
is accurate and dependable even up to 85° centigrade. 
Internal pivot construction in D.C. types assures 
longer life and greater resistance to shock and vibra- 
tion. Write for further information today. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10528 DUPONT AVENUE -+- CLEVELAND 8, OHIO 


EBY 


CRYSTAL 


SOCKET 


(SIGNAL CORPS TYPE SO-200) 


LONG-LIFE BERYLLIUM 
COPPER CONTACTS 


Heat Treated for minimum 
drift and constant, fatigue- 
free pressure on the crystal 
holder prongs. 2 Ib. inser- 
tion and withdrawal pres- 
sure reduces vibration 
hazards, 

Silvered for maximum con- 
ductivity — contact resist- 
ance 0.005 ohms maximum. 


INTERCHANGEABILITY 
Designed for interchangea- 
bility — fits existing hold- 
ers with .156 diameter solid 
prongs or .135 minimum di- 
ameter Banana pins on %/,” 
centers (such as Signal Corps 
Types DC-34, DC-35 and 
FT-171-B). 


LOW LOSS 

Socket casting is molded 
from low = loss, mica - filled 
phenolic (as per Joint Army- 
Navy Spec. JAN-P-14, type 
designation E-4) 


DELIVERY 
Approximately 4 weeks from 
receipt of order. 


HUGH H 


LB) 


INCORPORATED 


\ PRECISION CALIBRATED . . . LASTING ACCURACY J 
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HUGH H. EBY, INC. 
18 W. CHELTEN AVE., PHILA. 44, PA 
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CORNING 
ones You 


Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 


High dielectric strength — high resis- 
tivity—low power factor—wide range 
of dielectric constants—low losses at 
all frequencies. 


Permanent hermetic seals against gas, 
oil and water readily made between 
glass and metal or glass and glass. 


Commercial fabrication to the fine 


tolerances of precision metal working. 


Corning’s metallizing process produces 
metal areas of fixed and exact specifi- 
cation, permanently bonded to glass. 


S YOU plan post-war electronic products, give a thought to versatile glass. We 
A really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 
from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 
find the answer for you. Address Electronic Sales Dept., !-- ’: Bulb and Tubing Division, 
Corning Glass Works, Corning, New York. 


BINNIE Electronic Glassware 


MCANS 


i} . ' 
Neseareh in Glass 
“PYREX", “VYCOR" and “CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N, Y. 
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RITE 


‘DELAY RELAYS 


PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


Other important features include:— 


1. Compensated for ambient temperature 
changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by al- 
titude, moisture or other climate changes. . . 
Explosion-proof. 


4, Octal radio base for easy replacement. 
2 6. Compact, light, rugged, inexpensive. 


- Circuits available: SPST Normally Open; 
SPST Normally Closed. 


S YOUR PROBLEM? Send for “Spe- 
'oblem Sheet" and Descriptive 


AMPERITE CO. new yore i2.'n-y. 
In Canada: Atlas Radio Corp., Ltd. 
560 King St. W., Toronto 


Check the Quality Features 
of the Drake No. 500 Series 


ja Time tested — Millions have been used Since March 


YYW YV WW Y VN 


1940! 
Available in any quantity with any type of bracket. 


Sturdy Bakelite Molded insulating casting shields 
socket from outside contact. 


Center contact lead wire mechanically secured be- 
fore soldering. 


Both lead wires withstand over 25 lbs. tension. 


Rounded eyelet edges prevent cut or frayed lead 
wire insulation. 

1000 volts minimum breakdown voltage between 
contacts and to ground. 
Casting mechanically 
turn. 


secured to bracket — can’t 


Socket mechanically secured within casting — can’t 
turn or be pulled out. 


Center contact secured within socket — contact 
won't protrude when lamp is removed. 


Consider this better underwriters’ ap- 
proved DRAKE dial light assembly for 
war or peace-time products. Lead wire 
2% in. to 4 ft. Prompt shipment in any 
quantity assured. May we send samples 
or our newest catalog? 


Am peERITE 
DELAY 
RELAY 


The NO. 527F TYPE 


SOCKET AND JEWEL LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 WEST HUBBAR@ ST., 


CHICAGO 22, 


M.S: 


IMPROVING RECORDINGS 
(Continued from page 84) 


produce unpleasant “jumps” in the 
volume of the music, It has beep 
found that for most music 10 db js 
a maximum safe value. 

The manner in which the expan. 
sion takes effect is also important, 
When a sudden loud chord j 
played the expansion must be » 
rapid that no time lag in the rise 
of gain of the amplifier can be no- 
ticed. A rise time of one millisecond 
will be so small as to be unnotice- 
able. However, if the decay time is 
as rapid as the rise time, individ. 
ual cycles of all frequencies below 
1000 cycles will be expanded, with 
norrible results. 

Fortunately, the solution is sim- 
ple electrically, and effective musie- 
ally. The rate of rise of the ex- 
pander is made 10 db in .001 second, 
and the rate of fall 10 db in one 
second. This corresponds to what 
would be heard in a room with re- 
verberation. In fact, a too-rapid 
fall in volume would be most un- 
natural. 


Control amplifier 


The control signal for the ex- 
pander comes from the signal volt- 
age itself. It is necessary that the 
volume level be regulated accord- 
ing to the effective volume of the 
music itself. Inasmuch as the band 
of frequencies from 200 to 3000 con- 
tains most of the energy of the 
sound which determines the loud- 
ness, the control amplifier can be 
restricted to these frequencies. This 
will prevent excessive surface noise 
from actuating the expander. Like- 
wise thumps in the low frequencies 
will not have a disproportionate ef- 
fect in regulating the volume. 

A volume expander designed at- 
cording to the above principles 
shown in Fig. 1. The device i 
made .push-pull in order to mini 
mize harmonic distortion, and 
obviate filtering of the grid contrd 
signal. Any filter in the grid ci 
cuit would introduce objectionable 
time delay. If this controlled stage 
is used in a push-pull amplifier al 
output transformer is unnecessalj. 
However, if it is desired to inset 
the amplifier in a single-ended am- 
plifier it will be necessary to use4 
transformer output. For this pur 
pose a good single plate to push- 
pull grids transformer can be used 
The grid windings are used to sup 
ply the plates of the 6K7 tubes, and 
the primary, (10,000 ohms or 9) 
suitably terminated with a load It 
sistor, will give single-ended oUt 
put. 

The frequency response of this 
expander can be made as good ® 
any other resistance-coupled ait 
plifier. The frequency response 
the control amplifier is shown i 
Fig. 2. 


(Continued on page 210) 
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METALLIC from A «ay 


RECTIFIERS 
> OP ak ee 2 


— to DC 


SELENIUM 
COPPER SULPHIDE | 
few B-L Rectifier | 
pein om te B Se ELECTRICAL || 
— “as RECTIPIERS (95 oc) 


PER SULPHIDE 


offer you these advantages: | 


They are COMPACT | 


For a given power output the space required by metallic rectifiers is | 
very small. 


They are SILENT 


B-L Rectifiers are silent in operation and have no moving parts. 


They are DEPENDABLE 


Dependability is assured by their simple and rugged construction, in 
which no glass bulbs, filaments, or other fragile parts are employed. 


They are TROUBLE-FREE 


Regular maintenance and attention are unnecessary. 


Ce a B-L Rectifiers are rugged and will withstand heavy overloads for 
short periods of time. 


lencies 
ate ef- 
e 


ed. at 

vce They are ADAPTABLE 

| we B-L Rectifiers are adaptable for power outputs from Milliwatts to 
— Kilowatts. | 


rid cit- 
ionable 
d stage 


Many rectifier applications, heretofore considered impractical, 
have been devised by 'B-L Engineers. It is more than likely that 
they can be of assistance in solving your problems of convert- 
ing AC current to DC... Write for Copper-Sulphide Bulletin 
R38-b — or for Selenium Bulletin R41-b. 


THE BENWOOD-LINZE COMPANY 
1815 Locust Street ...... St. Louis 3, Mo. 


“BFRE TRUCKS 


pes, ‘ 

or 80 Long Distance Telephone CEntral 5830 

loot SALES OFFICES: | 

le 420 Lexington Ave. *% New York 17,N.Y. o% MUrray Hill 5-5878 
of this 20 N. Wacker Drive ow ~=© Chicago 6, Illinois ow CENtral 2379 


Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 


_ 


RONIC INDUSTRIES e@ October, 1945 


own "IBUSINESS MACHINES 


) 
ober, 1945 


i Specialized 
SWITCHING APPARATUS ° 


Shown below are just.a few of many specialized types of switching appa- 
ratus which we design and manufacture specifically for electronic application. 
If you are confronted with an unusually difficult switching problem, write, 
and we'll be glad to consult with you regarding your requirements. 


HIGH VOLTAGE D. C. HOT BREAK CONTACTORS for energizing high voitaze vacuum tube 
circuits. Contactor, above left, breaks circuit carrying 1 ampere at 3,000 volts D.C. 
Contactor, above right, successfully breaks circuit carrying 2 amperes at 5,000 volts 
because contacts operate in a vacuum. This contactor incorporates principles of Eimac 
VS2 vacuum switch which eliminates external moving parts.’ Operating coil completely 
shielded. Can be completely tropicalized. 


CONTACTOR-TIMERS used as main power or filament con- 
tactors with auxiliary delayed time circuit or circuits. Con- 
tactor and timer joined together physi- 
cally, as well as electrically, saving 


space, assuring certain operation. is sF 5p OT WE LDI N ( 
TWEEZERS” 


HIGH VOLTAGE-HIGH FREQUENCY 

CONTACTORS designed primarily for 
high frequency switching from a remote control point. Can be 
used with any high voltage cold break application—A. C. or D. C. 
All insulation of low loss type, either steatite or glass bonded mica. 
Held either mechanically or magnetically. Furnished either normally 
open, normally closed or both. Our complete line of contactors range 


from 15 amps at 3,000 volt minimum to 35 amps at 25,000 volt 
maximum, 


HIGH FREQUENCY-HIGH VOLTAGE TRANSFER SWITCHES 
for either radio or industrial load transfer. Magnetically oper- 
ated from remote point but mechanically held in either position. 
Can accommodate currents up to 75 amps high frequency. 
Insulation of low loss type, 

either steatite or glass bgnded 

mica. Cold break only. 


COMBINATION POWER AND SIMULTANEOUS CONDENSER ae et P ze 
DISCHARGE CONTACTOR, right, is a striking example of og te fe fa.“ ; Already performing successfully forsome 
Monitor’s ability to create highly specialized switching i: a a d eg ee Tae On ead eau i 
apparatus designed in accordance with unusual customer vi 8 ME Red Re prone paso Send along ple 
specifications. ie ‘ and samples for quick solution in@ 


Consult us on all of your switch- testing laboratory. 


ing requirements. Remember, we 
specialize in doing the unusual. 


The Monitor =e > 


Controller Company NEW JERSEY JEWELER’S St 


Manufacturers 


BALTIMORE 2, MARYLAND Yen 280 Plane Street, Newark 


PAT. PENDING 
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e Langevin Com 


INCORPORATED 


SAN FRANCISCO 
37 W. 65 St., 23 1050 Howard St., 3 


* SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 
~NEW YORK 


LOS ANGELES 
1000 N. Seward St., 38 
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(Continued from page 206) 


’ . , ta} + The meter which is in the plate 
VOLTMETER TAM MALATE OAMEIE | supply lead to the controlled sg 
gives an indication of the expan. 
| | sion at any instant. This mete 
should be of the volume-indicato; 
type of movement, because an ordj- 
nary milliammeter would overshoot 
sudden changes in gain. If dy. 
namic readings are not to be taken 
this special meter need not be useq, 
Fig. 3 is the calibration of this me. 
ter in terms of amplifier gain, |] 
can be seen that the range of 
Radically Impro ved volume expansion available depends 
on the initial plate current. The 
5 500 ohm potentiometer shown in 
High Frequency Performance Fig. 1 adjusts the fixed bias on the 
< grids of the control stage. 


Fig. 4 shows the expansion char- 


Yo MICROMICROFARAD INPUT CAPACITY acteristics for several values of in 


tial bias. The absolute level at 
hich ion begins d 

OVER 1,000,000 OHMS INPUT RESISTANCE AT 200 MEGACYCLES ca gee of thn eantecl aa 

channel. Obviously, at high settings 


; » of the expansion control the input 
Interchangeable with Standard WM-27 lelld vecuired to setaate See 


. . . pander will be lower than at lower 
Probe without Recalibration settings of the expansion control 


The use of full-wave rectification 

WRITE FOR DETAILS for the signal is important fo 

smoothest operation of the device 

: i i ae Many compiex waves have positive 

A LE re EK iD W e BA 13 IB KE rt LA IBQD 14 ATO 1 f K s and negative peaks of considerably 

: 3 : different values. With a half-wave 

34-04 Francis Lewis Blvd. Flushing, N. Y. rectifier the phasing of the input 

signal would make a great differ 

ence in the amount of control volt 
age developed. - 


The 2 Meg. resistor and .25 sf¢ 
_ 4 capacitor at the rectifier outpul 
. 7 determine the release time of the 
a expander. The values given producé 

good results with most types 


music. For very slow music ii 


might be desired to increase the 
time constant. This can be dont 
Acc by increasing the value of the re. 


sistor. This resistor can, of course 


. * be made variable. If variable time 
delay is desired a resistance val, 
—— able from one to 10 megohms wit 


give all the values desired. 
AN 3155-25-25 WATT 


Totally enclosed in accordance with Army-Navy specifications (AN-R-14A). Volume expand 
Permanently sealed in dust-proof, corrosion-proof metal cases. The operation of the volume & 
Smooth control, rugged and thoroughly dependable under the most | pander to produce satisfying resul 

severe service conditions—shock, vibration, humidity, heat, cold, and alti- | requires some care. Music in whic! 

tude. Ks the contrast between loud and sof 

Hardwick, Hindle is proud of the excellent performance of these power | 8 2 Very important factor — 
rheostats on thousands of planes flying in every theatre of war under all mse 5 ed pe ype pongecamees = over 
climatic conditions. And they will prove to be invaluable in innumerable tures (especially as recorded by Ar 
post-war applications. ; : 7 turo Toscanini), Tschaikowsk} 

Let us send you technical data and detailed information on these and | Symphonies and Fantasias, orches} 
many other rheostats and resistors with H-H exclusive features. tral music of Wagner and Straus 

Write today for our new catalogue. and other music of a dramatic na 

ture. 

HARDWICK, HINDLE, INC. The expander should not be used 

RHEOSTATS and RESISTORS with any vocal music, string wee 
SUBSIDIARY OF tets or other music where the v& 


2) 
THE NATIONAL LOCK WASHER COMPANY ume range would be less than | 


db in the actual performance. 
ESTABLISHED 1886 fact in any record of any WP 
Newark 5, N. J., U. S. A. 


(Continued on page 214) 
ELECTRONIC INDUSTRIES @ October, 1945 Ft 


\SW0 


EXTENDS COMMUNICATION ACTIVITIES 


BY ACQUIRING 


THE HALSTEAD 
TRAFFIC COMMUNICATIONS CORPORATION 


WittiAM S. HALSTEAD, presi- 
dent of the Halstead Company, 
joins the Farnsworth organi- 
zation as consultant on radio 
communications equipment 
and traffic control, as well as on 
other phases of Farnsworth’s 
broad electronic develop- 
ments. 


Joun A. Curtis, vice president 
of the Halstead Company and 
chairman of its management 
committee, joins the Farns- 
worth organization as manager 
of the mobile communications 
division, 


To EXTEND its broad communications activities into the rapidly ex- 
panding field of mobile railway and highway communications and con- 
trol, Farnsworth has acquired the assets of the Halstead Traffic Commu- 
nications Corporation, including its developments, designs and patents. 
Key personnel, including William S. Halstead, president, and John A. 
Curtis, vice president, have joined the Farnsworth staff. 


The Halstead organization is a recognized pioneer in this relatively 


.new field of radio communications. It has invented, developed and 


produced field-tested equipment to provide railroads with modern, 
unfailing radio communications. It gave the world its first successful 
highway radio service, including the centralized control of busses, trucks 
and passenger vehicles. 


The Halstead technical staff will establish new headquarters at the 
Fort Wayne Farnsworth laboratories. The organization will be merged 
and coordinated with more than two hundred Farnsworth research and 
development engineering personnel—a staff of scientists and technicians 
recognized as one of the country’s leading technical organizations in 
the development of television; broadcast transmitters and receivers; 
radio-phonographs, and the most complicated types of radio and radar 
equipment for the Armed Forces. 


Farnsworth resources, plus its seventeen years of electronic pioneer- 
ing, its extensive engineering staff, and specialized manufacturing facili- 
ties, will strongly augment the outstanding position of the Halstead 
developments in this field. 


FARNSWORTH TELEVISION & RADIO CORPORATION 
) FORT WAYNE 1, INDIANA 


Farnsworth Radio and Television Receivers and Transmitters + Aircraft Radio Equipment « Farnsworth Television Tubes ¢ Halstead Mobile 
Communications and Control Systems for Rail and Highway « the Farnsworth Phonograph-Radio « the Capehart « the Capehart-Panamuse 
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1001 USES 


Condented Power 
VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors— 
Multum in Parvo! . .. ‘They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 


other applications . . . providing economical con- 
densed power for years of service. 


9 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 
the Model “MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. .. Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Aliiance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements ; ; Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 
13%"x2x3” 


New Model “K”— Full Size 
Motor Measures 
2%" x 2%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


LLIANCE 


MANUFACTURING CO. 


ee ee 


AN CE 


WA 


NOS. .0000 .000 .00 AND { 


4 
6)8F-2} ARE i PRODUCTS 


— big in their importance to the manu 
facture of precision instruments, for they 
are the almost infinitesimal screws that are 
used in the assemblies of many of the 
world’s finest mechanical masterpieces. 


For more than half a century Waltham 
has specialized in the production of prea 
sion screws. Its plant and equipment havq : 
steadily modernized and expanded t 
meet the demands of every period d 
business development and the exacting 


needs of three wars. 


Waltham is tooled to produce fine scre 
machine products for a million uses —an\ 
thread, material or finish — any typ 
head, from %4" to 144" 


qa 


diameter. 


America’s Outstanding Producers of Fin 


Instrument Screws 


Send for catalogue for complete data 


LTHAM SCRE 


COMPANY! 
77 Rumford Av® 
Waltham, Mass 
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ACK IN 1939 PACIFIC DIVISION HAD 
READY FLOWN THIS RADIO CONTROLLED AIRPLANE 


nanu 
r they 
at argc years ago we did it the hard way. Month after month at an isolated camp 
“a n the Mojave Desert Pacific Division radio engineers collaborated with 
Hee ockheed engineers to perfect electronic controls and the aerodynamic 
a haracteristics of one of the first airplanes to fly by radio direction alone. 


it hav@the operations were part of a special Army project and, in all, six airplanes 
Jed Wipf Lockheed design were successfully flown. In light of the tremendous 
riod a 


ttides Pacific Division radio engineers have made since those early days, it 
cacting 


interesting to know that this first radio control receiver had to provide 
imultaneous operations of thirteen controls—for the elevator, rudder, 
> screW 


)-position throttle, altitude, airspeed, counter, camera and parachute release. 
) 


y type ue success of these early, complicated experiments have given Pacific 
Division a six-year lead in the development of numerous types of VHF 
¢ Fin fontrol and communication equipment. We would like the opportunity 


0 demonstrate how these modern controls may solve your problems, too. 


© 195, Bendix Aviation Corp. 


: WY Pacific Division 


\ PRODUCT OF 
Ye 


Ve 


COMMUNICATION SYSTEMS 


New Pilotless Planes? 


This portable 100 watt transmitter 
was used to control the plane. 
“Ground Pilot’’sat in the truck body. 


Taken from movie film, this 

shows an actual take off. Note 

perfect flight attitude for this 
critical operation. 


Trailing smoke made observation 

easier. The 80h.p. plane,comparable 

to a single-seater, had speed of 
105 m.p.h. 


1SSPPERATING SIX VHF EXPERIMENTAL STATIONS 
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Manutacturers of 
RADIO, ELECTRICAL AND 
ELECTRONIC COMPONENTS 


ELECTRONIC PRODUCTS MFG. CORP. 


DEXTER, MICHIGAN 


Th RAW CRAMER COMPANY Six 


ENTERBROOK 


CONNECTICUT 


IMPROVING RECORDING; 
(Continued from page 210) 


whatever, if the volume expansio, 
produces unnatural effects 
judged by the ear, too much ex 
pansion is being used. However, q 
a well-monitored recording of my 
sic with a normally high dynami 
range the restoration of some q 
that range enhances the musiry 
effect beyond description. It is wit; 
records of this type that the yo 
ume expander is worth its weigh 
in gold. Some recordings found 4 
be excellent in this respect are 
Bizet—“Carmen” Suite—Columbi; 
X144; Rossini—“Semiramide Over 
ture”—Victor M408; Stravinsky. 
“Firebird Suite’—Victor M291 
Wagner-Stokowski — “Tristan  ané 
Isolde’”—Victor M508. 


A few suggestions on the overa 
system will give some other ide: 
for improving realism. If possible 
more than one loudspeaker shoul 
be used, especially if the room | 
quite large. Both speakers shoul 
be within an included angle of 4 
deg. from any listener. If th 
sound arriving at the ear of a lis 
tener is very obviously from tw 
separate sources, the mind refuse 
to blend them into a satisfyin: 
“wave front” of sound. Extreme! 
effective results can be obtained i 
a good sized room of rectangul 
shape. In this case the loudspeak 
ers should be placed in adjacen 
corners at one end of the room. Th 
listeners should be placed as fa 
from the loudspeakers as possibl 
and approximately equidistant from 
both speakers. 


If one of the speakers is supplie 
with frequencies from about Sl 
cycles down and the other with fre 
quencies from about 500 cycles 
the utmost in realism is accoll 
plished. A close approach to th 
stereophonic sound system is pr 
duced in this way. Listeners W 
feel that the orchestra is spreat 
out across the end of the room al 
the feeling of “presence” will % 
uncanny. 


Successful reproduction of musi 
resolves itself into the careful aé 
justment of all components in th 
system, with an eye to the effet 
each has on_each element of th 
musical performance. 


INCENTIVE PAY 


(Continued from page 86) 


and the company would pay 1" 
alties through this pool to ™ 
own employees during their col 
tinued employment with th 
company. 

. No straight salary would be pl 
vided. Instead, a total percelt 
age of sales would be fixedly * 
located to “engineering compel 


(Continued on page 218) 
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SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
COMPACTNESS 
VERSATILITY 

LONG LIFE 


«Se spe B® ; 


AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Check Automatic Electric’s Class “B” relay against a/] your 


requirements. It’s one relay that gives you all six of the features 
you want—and gives you the most of each of them. Don’t com- 
promise with the requirements of the job; simply standardize on 
the Class “'B”’ relay and get a// the features you need! 

Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 


high contact pressure .. . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions ... compact also with magnetic shielding cover, when specified. 


The Class ‘‘B” relay, and many others, are shown in Catalog 4071. Write today for your copy. - 


AUTOMATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET ° CHICAGO 7, ILLINOIS 


Iu Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Ingenious New 


Technical Methods 


To Help You With Your Reconversion 


Problems 


"Die-Less Duplicating” Eliminates 
Time Loss and Die Expense! 


The DI-ACRO Bender is a precision unit, designed 
to form and duplicate an unlimited variety of 
parts and pieces—eliminating, in many cases, the 
need for special dies. Tubing can be accurately 
formed with the DI-ACRO Bender to a center line 
radius as small as 2% times the outside diameter of 
the tube without distortion. Shapes and outlines, 
impossible to obtain with regular production dies, 
are easily formed with the DI-ACRO Bender. These 
include round, half-round, hexagon, and square 
rod, tubing, angle, channel, moulding, strip, stock 
and bus bar. 


Stops may be set and material guides mounted for 
production work in excess of 1000 operations 
per hour. The Bender is compact and portable, 
ideal for temporary or permanent work. There are 
no extra parts to purchase, as the DI-ACRO Bender 
has been built to cover a wide working range, with 
simple conversions. 


on, FD AY 


Typical Shapes Formed by the 
DI-ACRO Bender 


FREE! 


NEW llth EDITION 


The only official 
Radio and Electronic 


equipment source -book 


Tells you: 


WHAT 


the product does, its specifications, com 
parable and competing items . . . Thov- 
sands of illustrations...Data covers 90% 
of all products in the industry, each item 
indexed and cross indexed. 


WHO 


makes it. Directory of manufacturers al- 
phabetically listed, with page numbers 
for instant reference. 


HOW MUCH 


Prices on thousands of items, all clearly 
catalogued for easy buying. 


WHERE 


you can get it. Your nearest sources that 
can supply your radio and electronic re- 
quirements. Saves time . . . Eliminates 
bulky files. 


Peacetime production for industry, forecasts the re- 
turn of Wrigley’s Spearmint Gum—that favorite 
“help on the job,” for workers everywhere. But 
Wrigley’s Spearmint will be back only when con- 
ditions permit its manufacture in quality and 
quantity to meet your needs. Until that day, we ask 
= to remember the famous Wrigley’s Spearmint 

rapper shown at right, as your guarantee of the 
finest chewing gum that can be made. 


You can get complete information from Remember this wrapper Distributors 
O' Neil-Irwin Manufacturing Co., Minneapolis 15, Minn. : Z-86 from coast to 
coast have just 
bought quanti- 
ties of this 800 
Page, hard-cov- | 
DEVELOPMENT ENGINEERS © DESIGN ENGINEERS | | | Sicrcadvtortree 
SENIOR AND JUNIOR distribution. 


HALSVH 6 OP? |) 


ol hh 


Opportunities are available in development, design, or production engi- 


neering of products and applications on Industrial and Laboratory Instru- ‘ ech 
ments for electrical measuremen é F YOU Ore ee eng a. 

ent and control Agent WRITE FOR FREE COPY NOW 
Engineering Degree or equivalent and experience on electronics and/or 


Write us on your company letterhead 
: ° P 
instrumentation required. 


and we'll put you in touch with the 
jobber nearest you who has your FREE 
Reply, enclosing snapshot, to: Copy. No obligations. 


Address Dept. FEP 2 
Personnel Department 
LEEDS & NORTHRUP COMPANY. UNITED CATALOG 


PUBLISHERS, INC: 
4901 Stenton Ave., Phila. 44, Pa. 110 Lafayette St., New York 13, N.Y 
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foU CAN TAKE THE SAME GRIP 


PNET SRI NRE 0 TE ERT RR re: I 


There is more to throwing curves than 
holding a ball a certain way— 

And there is more to producing top- 
performance transformers than assem- 
bling coils, cores, etc. inan enclosing case. 

Correct use of engineering—years of 
experience—control of quality and man- 
ufacture in everyday large scale produc- 
tion—and the selection of the appropriate 
type and design for each particular re- 
quirement—are all essential to success- 
ful operation. 

The hundreds of thousands of trans- 


3UT CAN YOU PITCH LIKE A CHAMP? 


formers regularly produced—are ample 
proof that leading manufacturers of equip- 
ment in electronic, lighting, radio and 
similar fields prefer Jefferson Electric 
Transformers. Recommendations con- 
cerning transformers made by the Jeffer- 
son Electric engineering staff can save 
time for you—and insure the performance 
you desire. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chi- 
cago), Illinois. In Canada: Canadian 
Jefferson Electric Co. Ltd., 384 Pape St., 
Toronto, Ont. 


ELECTRONIC «¢ RADIO e ‘TELEVISION 


TRANSFORMERS 
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RUC EAR DSON > ALLIEN 
HIGH VOLTAGE CIRCUIT TRANSFER SWITCH 


A rotary snap-action, double throw switch designed for antenna 
transfer, transmitter plate voltage switching and similar applications. 


Switches are available in one pole to five poles, all double throw. 


Fixed contacts are 4" diameter coin silver. Blade contacts are coin 


| al 


RICHARDSON-ALLEN 


15 WEST 20TH STREET 


silver welded to low induc- 
tance silver plated beryllium 
copper blades. Spring tension 
maintains contact pressure. 


Ceramic terminal bars insu- 
late fixed contacts. Low 
capacitance to frame from 
any contact. 


Shaft is 4” diameter. Shaft 
extension permits ganging of 
two or more units. 


Catalog upon request. 


CORPORATION 


NEW YORK 11, N. Y. 


Specialists in Electronic engineering, development and production 


AGASTAT 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


INCENTIVE PAY 
(Continued from page 214) 
sation.” This percentage ¢oyj 


be subdivided into research, de 
velopment and production 


ments. The share of each map 


could be predetermined much j 
the way law and investment g 
curities partnerships operate, }; 
other words, the engineering de 
partment would function 4s ,; 
partnership whose income fire 
tuated with the business of th 
company. This idea could 
modified by a guarantee of sq] 
ary, drawing account, sliding scale 
or “power” increment tied int 
company profits. After all, man 
ufacturers’ representatives have 
waxed fat on these kinds of dea 
during recent years—at the ex 
pense of engineers who do most 
of their selling for them. 


. One or more of the above ideas 

except that the overriding com. 
pensation would be paid in com 
pany stock. This gives a double. 
barrelled incentive and _ whil 
more adaptable to the mediun-. 
sized company is an extremely 
effective approach. 


Engineer’s requirement 


The above six suggestions are 2 
few out of many that could be pro 
posed. Basically, I feel three things 
should be done: 

A. The engineer should have se 
curity and a stable income. 

B. He must then prosper as thé 
company grows; and 

C. He must have special recogni 
tion for signal achievements. 

The sooner our electronic com 
panies realize the power behind 
plans such as these and the & 
tremely interesting results that ca 
come from new thinking, the so0l- 
er the engineer can emerge and le 
proud of his profession. 

Has a salesman or a movie diret- 
tor more “on the ball” than an én- 
gineer? I don’t believe it—bul 
right now the income tax man does 

Maybe the amusement industry 
grease-paint idols deserve wha 
sound pictures have given them 
I wonder what proportion the tot 
engineering payroll cost of “so 
on film” bears to annual salalj 
costs of directors and “stars.” 0 
how broadcast engineering cost 
related to annual “talent” and pre 
gram outlay. Just think it over’ 
I contend that our engineers made 
possible sound pictures and radio 
just as they will television and 4 
host of other things. 

Can’t we pick out.one of the pit 
posals in the foregoing—change I 
around some, if we must—and 
started recognizing that the funda 
mentals of electronic developmetl 
are in the laboratory design rod 
and factory, and not in exploitt 
tion? . There’s no time like NOW 
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Blaw-Knox engineers, in close cooperation with 
the United States Army Signal Corps, developed 
and designed Radar Towers and Buildings in 1938, 
resulting in the construction of a complete operat- 
ing unit in 1939. 


Since then, many Tower Structures have been de- 
signed for different types of Army and Navy Radar 
service and produced in quantity. 


As a result of these developments the Engineering 
and Manufacturing personnel of Blaw-Knox have 
gained an unparalleled experience which is now 
available to the Broadcast and Communication 
Industries. 


Whether it’s FM, AM, or Television, you can be 
sure of getting the most out of your power and 
equipment by “Putting the Call Through” on 
Blaw-Knox Vertical Radiators and Radio Towers. 


anes 


8 I AW K N QO X BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2048 Farmers Bank Building ° Pittsburgh, Pa- 


NEW YORK - CHICAGO . PHILADELPHIA - BIRMINGHAM - WASHINGTON - Representatives in Principal Cities 
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GRACOIL 


“One Good Turn-ora Million’”’ 


A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 


Famous for years as 


“COILS by DOYLE” 


* “GRACOIL” is a new name that you 
can depend upon, because back of this 
LAYER-WOUND COIL pi. . 
name stand years of time-tested experi- 
ence in electrical engineering. The same 
able craftsmen who established Doyle 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


Low siaienee porate name —The GRAMER Company. 
TRANSFORMER 


Be sure that the coil you buy bears 
the trademark name—"GRACOIL", for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL” ‘is wound to the specified 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 
insulated, thoroughly impregnated, and 

maine properly laminated when supplied as a 
4 complete transformer. The most rigid in- 
' spections and tests make sure that each 
| “GRACOIL" is worthy of the name it bears. 


If your design calls for a special elec- 


36 oz. 8 POLE ALTERNATOR 


Delivers 150 Watts, 400 cycles at 6000 R.P.M. 


Permanent magnet field revolves outside 
stationary armature. 


Can be supplied with its own bracket, shaft 
and bearings or with rotor and stator only for 
mounting on your shaft. 


A source of high frequency current for tach- 
ometer, governor, small high speed motors etc. 


Other designs of permanent magnet type 
generators on request. 


R. E. PHELON COMPANY 


WEST SPRINGFIELD - MASSACHUSETTS 


-Prowision 


A\ “ 
CENTERED. CENTERED 


EYE* IN 


~“T OPERATION 
. ‘ 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 


tro-magnetic application, let competent 


* “GRACOIL” engineers make specific rec- 
ommendations for you. Write today! 


DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 


at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any siz 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


c : Machines are No. 2 and 3. with larger 
easily adjustable for sim- capacities. 
“One Good Turn-or a Million” ple, compound and reverse = 
bends of varying radii. 
Send for CATALOG 
**DIE-LESS” DUPLICATING show- 
ing many kinds of ‘‘Die-less” dupli- 
cating produced with DI-ACRO 
Benders, Brakes and Shears. 
€ Pronounced "'DIE-ACK-RO” 


gle, ea, rod, tubing, @ Forming radius 2” approx. Cs 
wire, mouldin stri pacity 5” round cold rolled s 
G R A Cc @ ) t L a etc ms P bar or equivalent. Also Benders 
” > . ~ 


THE GRAMER COMPANY 


Clectrical Coils and Sranastormers = 
2732 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. i= (0 
? | 


¢ MINNEAPOLIS 15, MINN. 
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. SAE 1010, 1015, 1020, : 


AINN. 
ir, 1945 


1025, and 1035. They are used 
wherever tubes are © machined, formed, bent, etc. 


AIRCRAFT adateessiile of this industry cover 


every analysis. Major production is in SAE 4130X, SAE 


1025, SAE 1010, Stainless Types 304, 321, and 347, 
Inconel and Aluminum. Government specifications in 
constant use are AN-WW-T-846, AN-WW-T-850A, AN- 
WW-T-855, AN-WW-T-858, AN-WW-T-861, and AN-T-43. 
Also certain AMS specifications, with reservations be- 
cause of size range or availability of redraw stock. As 
substitutes become available, Superior will advise cus- 
tomers as far in advance as possible. Practically all of 
these changes will be forced by war conditions, but 
we are confident that the substitutes will be every bit 


oF as effective for the at as the material being © 
ihe spplomied, 


‘eed tubing, metal tubing for 
surgical instruments ‘od parts, pointer tubing for elec- 


trical instruments, Stade for Bourdon. Springs. ot 


types OF SUPERIOR TUBING 


IN MANY METALS-MAX. OD-' 


years, as most suitable for the application. The pointer 
tubing is generally aluminum where you get the com- 
bination of extreme lightness and maximum strength. 
For Bourdon Springs, Superior uses SAE 4130 X and 
Beryllium Copper. 


CORROSION RESISTANT TUBING— In this 
category, Superior places the Stainless Steels, Nickel, 
Monel, Inconel, Copper and Aluminum. All of these are 
handled more or less regularly. The use of these alloys 
is indicated wherever you would find the problem of 


‘corrosion, whether because of acids, atmosphere, etc. 


. TUBING FOR ELECTRONIC APPLICATIONS 


— At the present time, Superior is furnishing Seamless 


. Nickel, Monel, Inconel and Stainless. The tubes are 


used as anodes and cathodes in practically all types of 
Electronic tubes. In addition, we produce Lockseam 
Sleeves** made from Nickel strip and also some Lap- 
sleeves made in somewhat the same way. Also tubing 
with special magnetic and glass sealing properties can 
be obfained. We urge you to get in touch with us when 


. you are developing a design. 


'* U.S. Patented 


FOR EVERY SMALL TUBING APPLICATION FROM 5" OD DOWN 


SUPERIOR eB Seamless in various analyses. WELDRAWN iy Welded and drawn Stainless, ‘““Monel”’ and “‘Inconel”’ 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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VHF RECEIVER KIT 


with New FM Band 


88.6 to 107.6 Mc 
115 to 140 Mc 
SEPARATE TUNING UNIT 
ACORN TUBES 


fdeat for Communications Work, 
Instruction, Training, etc. 


A unique 10 tube Concord Kit for FM-AM 
and VHF reception with a separate tun- 
ing unit employing the new acorn tubes. 
Circuit design is straightforward and sim- 
ple with no frills or unnecessary com- 
ponents. Extremely compact, sturdy and 
easily assembled. Has only two controls 
on the front panel—the tuning control 
and the volume control. There’s a stand- 
ard headphone jack for output, a switch 
for change-over from FM to AM, and a 
power switch in the AC line. 

Comes complete with all necessary parts 
including holes punched and all tubes, 
were, solder, hardware, and detailed in- 
structions. Chassis is 10” x 12” x 3” black 
finish. Dull black panel is 614 x 12” wide. 
Two models—CRC-130—Range 88.6 to 
107.6 Mc (for the new FM Band), and 
CRC-140—Range 115 to 140 Mc. Quan- 
tity limited—while they last— 

Use coupon below to order to- $ b) 495 
day orto ask for literature giv- 
ing detailed information and specifications, 


Concono Raoio Corporation 
“afayette Pevulio Corporation 


CHICAGO 7, ILL ATLANTA 3, GA. 
901 W. Jackson Bivd. 265 Peachtree Street 


Concord Radio Uv 
901 W. Jackson Bivd. “Dept.J-105, Chicago 7, Ill. 
Please ship at once the Concord VHF Receiver 
Kit—or special descriptive literature—as 
checked below. 
0 CRC-130—VHF Kit—Ranége 88.6 to 107.6 Mc 
0 CRC-140—VHF Kit—Range 115 to 140 Mc 
O Send literature giving details and speci- 
fications 


ANTENNA GAIN 
(Continued from page 89) 


Suppose that we can adjust the 
transmitter power so that the min- 
imum voltage on the measuring 
section with either the directional 
antenna or reference antenna con- 
nected has the same value, then: 

Pp dp 
Pr qr 
(8) 
where qv and qr are respectively 
the standing wave ratios when di- 
rective antenna and reference di- 
pole are connected. 

And the corrected antenna field 

gain is 
dp 


Gr 


dp dp 

10 log — versus — is plotted in 
dr dr 

Fig, 4. 


Feeder attenuation 


The total attenuation of the 
feeder with standing wave ratio q 
is larger than the total attenuation 
of the same feeder when matched 
to the load. This follows from the 
fact that the lack of matching in- 
troduces the reflected waves which 
produce the additional losses. Av- 
eraging-the losses occurring in the 
feeder element over its total length, 
it can be shown* that the effective 
attenuation Aerr is approximately: 


1 
Aert = 5A(q so) 


(10) 
where 


A=aL 
(11) 
and 
a—attenuation constant (in db per 
1000 feet) 
L—length of feeder ‘(in thousands 
of feet) 


Aecrtr/A versus q is shown in Fig. 5. 


Antenna gain 


If (Acrs)n and (Acrr)r are respec- 
tively the effective attenuations 
when directional antenna and ref- 
erence dipole are connected, then 
the gain (AFG);, corrected for the 
constant power input to the an- 
tenna is: 

(Acre) 

(AFG); = (AFG), + A[————_ — 

A 
(Acre) rR 
——] 
A 
(12) 
To show the importance of the 


*Proc. I.R.E. 


ELECTROX 


Low-Capacity 


— RECTIFIERS — 


Full-wave and half-wave 
copper-oxide rectifiers for 
instruments, test-sets and 
similar applications. Sup- 
plied, since 1930, to leading 


manufacturers. 


Write for illustrated 


Bulletin 446. 
MACHINE }) 


GS CHAUER Sao 


2077 READING RD., CINCINNATI 2, OH! 


= FABRICATING 


—— GLASS BONDED MICA 


COLONIAL 
KOLONITE COMPANY 


2212 W. ARMITAGE AVE., CHICAGO, Itt 


Lee 
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corrections discussed let us calcu- 
Ep 
late the following example: If — = 
Er 
25, Qo = 1.8, dr = 1.2, A= 4db., then 
(AFG): =8 db. 


18 
(AFG)s = 8 db. + 10 log —— 
12 


= 9.8 db. 
(AFG): = 9.8 db. + 4(1.19—1.02) = 
9.8 db. + .68 db. 
= 10.48 db. 


) This shows how simple the appli- 
Heation of the transmission line 
measuring technique is for the ac- 
curate measurement of the direc- 
tive antenna field gain. 


IRCA’S ANTENNALYZER 


An electronic “brain,” called the 
Antennalyzer, which in the space 
of a few minutes solves with com- 
lete accuracy the complicated a : 
liens of directional antenna PAR-METAL +a specialized eR 
design that heretofore have re- plant employing modern high-speed met ods. 
quired weeks of laborious compu- Nevertheless, Par-Metal products have a defi- 
tation, was described in Washing- nite quality of Craftsmanship—a “handmade” 
ton, on September 10 by Dr. George quality born of genuine skill and long 
H, Brown, of RCA Laboratories, experience. Write for Catalogue. 

Princeton, N. J., speaking before a 


section meeting of the Institute of oe 
tio Envineers. PAR-METAL propbucts corporaTION ae 
32-62—49th STREET... LONG ISLAND CITY, N. Y. 100 Varick St., N.Y. C. 


Serving the 
Electronics 
Field 
Exclusively 


Radiation patterns 


Directional antennas for broad- 
cast stations must be designed and 
erected to protect the service areas 
of existing stations on the same or 
adjacent channels, Dr. Brown said. 
But although the proper design 
formulas are known, he explained, 
their solutions have been based on 
the use of trial values which in the 
final analysis often resulted in no 
more than close approximations. 
The Antennalyzer eliminates these 

my Daccuracies. 


(Continued on page 226) 


Brea: 4 , 7,4 be SEES ANS In the selection of any musical 
sigrCA's Antennalyzer is an electronic com- F FEES Se . . ons 
a device which automatically solves > Se instrument, tone is of vital im- 

problems of locating and arranging > S . 

. antennas. Readings taken from dial portance. Cinaudagraph Speaker 
indicate proper tower location ; RA . Engi h kept ith 

rect maximum power where wanted oS ngineers have kept pace wit 
every tone advancement — pio- 

# neered many new developments. 
That’s why you'll want tomorrow’s, 
better than ever, Cinaudagraph 
Speakers in every fine receiver 


| —every quality sound unit. 


Cinaudagraph ® peakers. | | ne. 


3911S. Michigan Ave., Chicago 
Export Div., 13 E. 40th St., New York 16, N. Y. 


‘ "No Fine Speaker tn all the World” 
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HIGH QUALITY 
MATERIALS... 


For the past six months 
Radiart Vibrators have 
been equal or superior to 
prewar vibrators in quality 
and performance. 


x 


Ask your jobber for a RA- 
DIART VIBRATOR Catalog 
—the most complete vi- 


brator Guide on the market. 


Manufactured by makers of famous RADIART Rust Proof Aerials. 


FOR PROPER REPLACEMENT ! 


Physical Characteristics — 


Wherever required, RADIART VIBRATORS are the 
same physical size as the original, thereby elim- 
inating additional attachments for electrical 
grounding or for holding the vibrator in the socket. 


Electrical Characteristics — 

RADIART VIBRATORS are engineered to correct- 
ly match the individual requirements of each cir- 
cuit application, taking into consideration every 
operating essential such as frequency, cur- 
rent carrying capacity, points and reeds prop- 
erly tuned to match transformer-buffer circuit 
requirements. 


This individual engineering guarantees much longer 
life than could possibly be obtained if any of these 
characteristics were compromised for the sake of 
vibrator type simplification. 


RADIART VIBRATORS assure minimum R.F. interfer- 


ence, low level of mechanical noise and starting 
under adverse battery conditions. 


Radiart Corporation 


3571 W. 62nd STREET «+ CLEVELAND 2, OHIO 


Export Division Canadian Office 
23 Warren S&., New York 7, N.Y. 455 Craig St., W., Montreal, Canada 


THE HOPP PRESS. INC. 


PRINTING — FABRICATING FORMING 


460 W. 34th STREET, NW. Y. C. 


ESTABLISHED 1693 


ast 


DIALS - PANELS + PLATES 


made to your precise engincer- 
ing specifications in etched 
metals and finishes. 


1 if it 
METAL ETCHING C0 


21-03 44th AVE. 
LONG ISLAND CITY, NEW YORK 


MAGNETIC 
WIRE 
RECORDING 


RESEARCH 
DEVELOPMENT 
MANUFACTURE 


WiRecorder 


Corporation 
STROH BLDG. 
DETROIT MiCHIGAN 
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ONE STANDARD 1 


does the job... 


SEW - See 
type end seal for extra - > og 
humidity protection. — CERAMIC 


INSULATED 
WIRE 
1000 C. 
HEAT-PROOF! 


NEW glazed ceramic shell to with- 
stand thermal shock, humidity and cor- 
rosive conditions. 


we ' : | 
wiih roslstetylated wi? ee * 
am 


cet 


No more “special orders” to obtain suitable resistors to with- 
stand the extreme thermal and humidity conditions to which 
your product. may be subjected in many parts of the world! 
STANDARD Sprague Koolohm Wire-Wound Resistors now 
incorporate these extra protection features — and this means 
that you can count on STANDARD Sprague Koolohms for 
maximum dependability in ANY climate, ANYwhere on 
the face of the globe. Write for new = 

catalog of Sprague Koolohm wire- 7a yy 

coe Wh 


wound types for every requirement. 


SPRAGUE KOOLOLM 


TRADEMARK REGISTERED U.S. PAT. OFF. 


WIRE-WOUND RESISTORS 
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RCA’S ANTENNALYZER 
(Continued from page 223) 


The RCA _ Antennalyzer, Dr. 
Brown said, consists of a number 
of interrelated circuits whose elec- 
trical values may be adjusted by 
dials. Knowing the desired direc- 
tional pattern of the projected 
broadcast station, the operator 
twiddles the 16 dials and observes 
the results on a cathode ray oscil- 
lograph. When the curve of the 
graph corresponds to the required 
directional pattern, the dial set- 
tings are recorded. These figures 
tell where to locate the antenna 
towers, and give the current ratios 
and phase angles to use in design- 
ing the system as a whole. 


Analyzer operation 

In operation the Antennalyzer 
utilizes a radio frequency signal 
obtained from a crystal controlled 
oscillator. This signal is then di- 
vided into five distinct channels, 
each channel representing one 
antenna element of the directional 
array. By manipulating the dials, 
an operator can vary the amplitude 
and phase of each channel as 
desired. 

General principles of the Anten- 
nalyzer, Dr. Brown pointed out, 
were worked out on paper several 
years ago but construction of the 
first unit was delayed while a 
search was made for a superior 
phase modulator. A crystal-con- 
trolled phase modulation system 
developed by R. D. Kell of the RCA 
Laboratories, for another purpose, 
was found to be ideal for the 
Antennalyzer. 

The Kell circuit makes it pos- 
sible to phase-modulate each chan- 
nel with a total swing of 720° plus 
and minus. The Antennalyzer uses 
52 vacuum tubes in addition to the 
26 tubes comprising the special 
cathode ray oscillograph and its at- 
tendant amplifiers. 

Five tower arrays 

In performing its computations 
electronically, “the Antennalyzer,” 
Dr. Brown said, “adds and sub- 
tracts angles, multiplies, looks up 
trigonometric functions, adds num- 
bers together, squares them and 
finally takes the square root of the 
whole.” Because individual values 
represented by the dial settings are 
highly accurate, the final result is 
equally accurate and there are no 
compromises involved as in former 
slide-rule-design procedure. 

The Antennalyzer, Dr. Brown 
said, is limited to the design of 
directional arrays up to five towers. 
This, he asserted, will take care of 
almost any directional antenna 
problem that will arise for years. 
When needed, however, additional 
circuits to compute data for a 
larger number of towers could be 
added, practically without limit. 
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Power Measurement 


Simple, direct measurement of the power out- 
put of electronic and radio. communication 
equipments at frequencies up to 900 me. are 
provided by six types of power measurement 
lamps developed by Sylvania Electric Products 
Inc., Emporium, Pa. Built with two identical 
small filaments and mounted in lock-in type 
bases, these lamps measure power outputs 
ranging, between 0.05 and 25 watts with ac- 
curacies within 5 per cent or less, depending 
on the type of reading taken. Power output 
measurements are made by connecting one 
filament to the high frequency output and 
the other to an ac or de source. Voltage of 
the second filament is regulated until both 
filaments are equally bright. Power is deter- 
mined by meter readings in the ac or dc cir- 
cut with equal power dissipated by the fila- 
ment in the high frequency circuit. 


New Oscillating Crystals 


The Department of Commerce re- 
ports that an electrical equipment 
manufacturer in Switzerland is 
using potassium - hydrophosphate 
as a substitute for natural quartz 
crystals in radio transmission sets. 
The process for making the artifi- 
cial crystals is said to be relatively 
simple as they can be cut into any 
required sizes. 

Another substitute is suggested 
by C, P. Fagan, A.R.LC., of Mar- 
coni’s Wireless Telegraph Co., Ltd., 
in an article published in the Au- 
gust 1945 issue of Electronic Engi- 
neering, London. The following is 
taken from this paper: 

“During an investigation of the 
tartrates, the writer found that 
lithium potassium tartrate was a 
crystalline compound with good 
electrical characteristics which 
could be obtained in large-sized 
crystals which had--good mechan- 
ical strength, and which were not 
affected by atmospheric moisture. 
Such crystals are easily prepared 
by neutralizing a solution of po- 
tassium hydrogen tartrate with 
lithium hydroxide, and crystalliz- 
ing the resultant solution. Small 


seed crystals may be obtained by 
allowing a portion of the solution 
to evaporate spontaneously. A seed 
crystal of suitable size, suspended 
by a hair or a very fine nickel wire 
in the saturated mother liquor, wil] 
grow quickly.” 

Physical features 


“With regard to mechanical prop- 
erties it may be said that the crys- 
tal is slightly less hard than Myea- 
lex. Cutting and filing the crystg) 
shows a tendency to cleaving in 
several directions, one normal to 
the principal axis. The crystal was 
not affected by atmospheric mois- 
ture over a period of twelve months, 
It was found that the piezo-electric 
axis coincided with the principal 
axis and no piezo-electric effects 
were observable in directions nor- 
mal to this. One resonance was ob- 
served at 279 kc/s. Rough measure- 
ments showed that the ‘Q’ value 
was of the order of 2,000 in a circuit 
composing a heptode oscillator, re- 
quiring a series resonant impedance 
not greater than 0.1 megohm with 
the crystal standing vertically on 
one electrode with a top air gap of 
about .01 in. The fact that a crystal 
of such low ‘Q’ would oscillate in 
the above circuit indicates that the 
substance is of the order of ten 
times the piezo-electric activity of 
quartz. The frequency of resonance 

f = 1,760/V/A, 
where f is the frequency in kc/s, 
and A is the cross-sectional area in 
sq. mm. This would seem to indi- 
cate that the vibration is a simple 
expansion and contraction about 
the axis. 


Temperature coefficient 


“The indicated temperature - ¢0- 
efficient is — 426 parts in one mil- 
lion per +1° C. As this value i 
more than 200 times the value ust- 
ally permitted in medium precision 
quartz, it will be seen that the crys- 
tal is quite unsuitable as a fre- 
quency stabilizing element. While 
it is possible that a slant-cut crys- 
tal might have a zero coefficient, 
the angle of cutting would need to 
be very precise in order to obtain 4 
good balance. Further experiments 
on lithium potassium tartrate crys- 
tals indicated that ageing effects art 
likely to be small, and that the sub- 
stance is stable at all temperatures 
likely to be met with in normal ap- 
paratus in any part of the world 
Breathing upon the crystal damps 
the oscillations, as with quartz, and 
it recovers as soon as the moisture 
has evaporated. While these cry 
tals appear to be useless as fre- ) 
quency stabilizing elements th ; 
ease with which they can be pit 
pared will be of interest to ama] 
teurs. Such crystals might be 


as thermometers in a suitable holé- 
er, and might also be useful ae 
stable substitute for Rochelle sal 
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insulation Color 
Identifies Size 


1/32” Mini- 
mum Insula- 
tion Beyond 
Metal Protects 
Against Flash- 


Write today for AMP 
Catalog Section 10 


The AMP PRE-INSULATED TERMINA 


Providing Revolutionary speed and accuracy in mass 
production wiring with superlative electrical properties. 


PERFORMANCE CHARACTERISTICS 


1, Terminals withstand a temperature of 350 


2. Minimum breakdown voltage is 2500 volts 
DC. in air at sea level; 800 volts D.C. at 
altitude of 30,000 feet. 


3. Insulation does not support combustion 


when tested in accordance with ASTM 
D350-40T. 


4. Insulating qualities are unaffected by long 
immersion of terminals in 10 per cent salt 
solution. 


5. Water absorption of insulation is less than 
1¥% per cent. 


6. The pre-insulation takes the exact con- 
tour of the crimp without distortion or crack- 
ing. It will not dry out or come loose. 

7. Maximum electrical and mechanical prop- 
erties of the AMP “Diamond Grip" Insulation 
Support Crimp assure vibration-proof connec- 
tions. All three crimps made in one operation 
by AMP hand tools or press dies. 


1/64” Insulation With- 
stands Abrosion. . 

High Voltage . . 
Pressure Crimping 


Insulation bonded 
to the terminal 


Positive pure copper 
insulation support 


SLIDE TUBING 


OVER WIRE 
. High- 
a 


® 


CRIMP TERMINAL 
TO WIRE 


wy eS 


=) 


SLIDE TUBING 
OVER TERMINAL 


REDUCED 
TO 7 
QUICK 
OPERATION 

URS 


SULATED"' TER- 
MINAL TO WIRE 


PRODUCTION ECONOMIES 


THE INSULATION IS PERMANENTLY BONDED 
TO THE BARREL OF THE TERMINAL. The AMP 
Pre-Insulated Terminal is delivered to you 
ready to install with AMP precision hand, foot 
or power installation tools — thereby elimi- 
nating all stocking and handling of separate 
sleeving, and eliminating costly human errors 
in its application. The cost of applying sepa- 
rate tubing to the terminal is approximately 
the same as the cost of applying the terminal 
itself to the wire. 

Color identification of wire sizes clearly 
marked on terminals and tools. 


FOR SUPER PERFORMANCE USE THE SUPER AMP PRE-INSULATED TERMINAL 


> 


Wo 
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AIRCRAFT-MARINE PRODUCTS Inc. 


1521-34 NORTH FOURTH STREET, HARRISBURG, PA. 


In Canada: DAVID C. ORROCK, 1405 BISHOP STREET, MONTREAL, QUEBEC 
* F..N. ADAMS, 726 HOMER STREET, VANCOUVER, BRITISH COLUMBIA 
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BOOK REVIEW 


Electronic Laboratory 
Manual 
By RALPH R. WRIGHT 
Published by McGraw-Hill Book Company, 
ew Yo a NN. -T, 
First Edition, 77 Pages, 82 Illustrations 
Price $1.00 


This is a laboratory text book 
and manual for a first course in 
electronics for electrical engineer- 
ing students. Twelve basic experi- 
ments are included concerned with 
the characteristics, with principles 
of operation and the application of 
electron tubes. Sufficient theory is 
included to provide the student 
with the background of each exper- 
iment to enable him to interpret 
and understand the results without 
additional guidance. 


National UHF Receiver 


Development of a radio receiver 
which in mechanical design is a 
revolutionary departure from exist- 
ing types of construction has been 
completed by the National Radio 
Co. which has a $15,000,000 contract 
to supply the receivers to the Navy. 


The receiver, which reaches into 
the ultra-high frequencies, is 
mounted on a drawer-slide, which 
does away with the necessity of re- 
moving the receiver from the 
cabinet. With the receiver pulled 


out on this drawer-slide, the set 
can be tilted into three different 
positions so that all components 
can be reached easily. 


Wilmotte’s N. Y. Lab 


Raymond M. Wilmotte, director 
of Wilmotte Laboratory, Inc., Wash- 
ington, D. C., has opened a branch 
laboratory in New York City. The 
new laboratory is under the super- 
vision of Paul H. Crago, former 
design engineer for the Union 
Switch and Signal Co., manufac- 
turers of railroad signaling devices. 
He will be assisted by Hugh J. 
Cameron, formerly of the radio and 
radar division of the War Produc- 
tion Board, who will specialize in 
electronic heating, and G. Curtis 
Engel, formerly of General Elec- 
tronics, Inc., who will specialize in 
electronic control and testing meth- 
ods. 


Ellis Joins Raytheon 


Ray C. Ellis, former director of 
the WPB radio-radar division, has 
been appointed a vice-president of 
Raytheon Mfg. Co. From 1930 to 
1941 he was with General Motors 
Corp, in various activities including 
engineering, sales, service, per. 
sonnel and public relations, being 
associated with electronic work 
through most of this period. When 
General Motors entered the auto 
radio manufacturing business jp 
1936, Mr. Ellis was made genera] 
manager of the Delco Radio Dj. 
vision. In the spring of 194!, at the 
request of General Knudson, he 
joined O.P.M., later W.P.B., to start 
the mobilization of radio and radar 
production facilities 

In 1942 he became director of 
the WPB radio and radar division. 
In addition to correlating the elec- 
tronic production facilities in the 
United States, he made extensive 
trips to England and Russia, assist- 
ing those countries in the schedul- 
ing and production of their elec- 
tronic equipment. 

More recently, Mr. Ellis was 
chairman of an FEA Committee 
to suggest plans for the demobiliza- 
tion of the German electronic 
manufacturers and also was asso- 
ciated with Johns Hopkins Uni- 
versity in the development and pro- 
duction of highly classified military 
apparatus. 


WHERE YOUR JOB IS ON THE MINDS AND IN THE HANDS 


Peck 


of 


Serious Minded 
Peo 


The key workers and most others who have 
joined us over the years have been people of 
responsibility. They live nearby, raise families, 
own property for the most part. Naturally, they 
take their work (which is your work) seriously— 
knowing that as their business advances so do 


they! 


What does this mean when you unpack a ship- 
ment? A better spring, a better screw machine 
product. The workman's attitude is always re- 
flected in the work he turns out. Properly en- 
couraged, love of craftmanship can become 
as real an asset today as it ever was. Glad to 
share it with you in your postwar planning. 


THE PECK SPRING CO., 20 GROVE ST., PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUC 
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PERSONNEL 


Harry A. Winne, vice president in 
charge of engineering for the Gen- 
eral Electric Co.’s apparatus depart- 
ment, has been appointed vice 
president in charge of engineering 
policy for the entire company. 
Emest E. Johnson, assistant engi- 
neer of the aeronautics and marine 
engineering division, has been 
named to succeed Mr. Winne, In 
assuming his new duties, Mr. Winne 
becomes a member of the presi- 
dent’s staff. His headquarters will 
be in Schenectady, As chairman of 
the engineering council, Mr. Winne 
will co-ordinate the engineering, 
sientific, and research projects of 
all departments and all laboratories 
of the company. He will also be 
responsible for company policy and 
activities in connection with stand- 
ards and the co-ordination of mat- 
ters relating to recruiting, educa- 
tion, and transferring between 
company units of all engineering 
personnel. 


Hugh S. Knowles, vice-president 
and chief engineer of the Jensen 
Radio Mfg, Co., Chicago, has been 
elected president of the Acoustical 
Society of America. He has been 
futher recog- 


the Institute of 
Radio Engineers 


acoustics Standards of the IRE and 
Sound Equipment Standards of the 
RMA. He has also represented the 
IRE and RMA on various electro- 
acoustical committees of the Amer- 
an Standards Association, and 
served as chairman of the Chicago 
Section of the IRE. 


Mr. Knowles began his service 
with the Jensen company in 1931 
a chief engineer and was elected 
in 1940 to the position of vice-pres- 
ident in charge of product research 
and development. He is inventor 
of many of the Jensen engineering 
Innovations and heads a depart- 
ment of capable development and 
design engineers with that firm. 
Mr. Knowles is also an independent 


consultant in the electronic and 
acoustic fields. 


Poa George P. Dixon, who was 
el of air communications for all 
hited States air forces in the 
opean theater of operations, has 
n elected a vice president of the 


ternational Tele hone and Tele- 
staph Corp. ‘ ™ 
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Raymond C. Fancy, formerly 
with the radio engineering section 
of the Army Service Forces Head- 
quarters, 6th Service Command, 
Chicago, has been appointed to 
head a new division of Barnes & 
Reinecke, industrial designers and 
engineers, Chicago. A member of 
the Institute of Radio Engineers, 
Mr. Fancy will be in charge of in- 
struction manual and visual service 
aids production for Barnes & 
Reinecke. 


Maxwell S. Symon has been ap- 
pointed engineer - in - charge - of - 
sales for De Mornay-Budd, New 
York. He will handle all rf trans- 
mission equipment for radar, which 
the firm has been engaged in de- 
signing and manufacturing, as well 
as special navigational equipment 
for land, sea and air, the designing 
and engineering of which the firm 
has now entered. 


Dominick Albanese has joined 
the staff of DeMornay-Budd, Inc., 
475 Grand Concourse, New York, as 
a research engineer. He has just 
been released from the military 
services where he was a research 
engineer, is credited with the de- 
velopment of some 29 major .devel- 
opments for aircraft use. 


Carl P. Sorenson has been ap- 
pointed consulting standards engi- 
neer for the Cherry Rivet Co., Los 
Angeles. He was formerly with the 
Glenn L. Martin Co., Baltimore. 


William R. Hough, now product 
development engineer of the Re- 
liance Electric and Engineering Co., 
Cleveland, has been appointed chief 
engineer of the company. He suc- 
ceeds Fred E. Harrell who has been 
advanced to general works manager. 


J. Harold Blair has been appoint- 
ed sound communications engineer 
of Walker-Jimieson, Inc., Chicago. 
He goes to W-J from Operadio 
where he held the position of sales 
engineer. 


~ 


F. F. Sylvester has been ap- 
pointed technical director in charge 
of research and engineering for 
Reeves-Ely Laboratories, Inc., New 
York, Latterly with Lewyt Corp., 
Mr. Sylvester has -had wide elec- 
tronic experience, having been con- 
nected with Federal Telephone and 
Radio Corp., RCA, Hytron and other 
companies. 


Arthur Slepian has been elected 
president of Universal Wire and 
Cable Co., Montreal. Until now he 
has been vice-president and gen- 
eral manager of Wheeler Insulated 
Wire Co., Bridgeport, Conn. 


Mslyyp 


RADIO 


TRANSFORMERS 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. 


Aemaaittiz Fleetrte 


Progressive 
midwestern 
capacitor 
manufacturer 
has permanent 
key positions 

for top notch 
executive calibre 
men as follows: 


ELECTROLYTIC 
DEVELOPMENT ENGINEER 


Capable of designing and supervising in- 
stallation of equipment. To take complete 
charge of laboratory and supervise pro- 
duction quality control. Must have pre- 
vious experience with etching and for- 
mation processes. 


ELECTRICAL ENGINEER 


Should have broad background of theory 
and practice in small electrical parts or 
equipment manufacturing. Position at 
present that of coordinating engineering 
problems of field sales with laboratory, 
engineering and manufacturing depart- 
ments. Will have wide latitude of au- 
thority and report directly to management. 
To the right man, position will lead to 
that of Chief Electrical Engineer. Experi- 
ence in capacitor field is advisable. 


ELECTRICAL ENGINEER 
POWER FACTOR IMPROVEMENT 


This key position for a new department 
requires an electrical engineer with spe- 
cific experience in power factor im- 
provement problems. Technical writing 
ability is important. The right man prob- 
ably would have gained his experience 
with a public utility or manufacturer of 
heavy power equipment. He must be 
qualified to create and supervise an en- 
tire department for sales of capacitors 
used in power factor improvement. He 
will be given assistance of a competent 
staff of capacitor engineers but will be 
required to design and arrange for manu- 
facture of associated power factor equip- 
ment. Sales experience will be helpful 
but not essential. 


Applicants are requested to outline ex- 
perience, education, present and previous 
earnings and salary requirements. All 
replies will be held in strictest confi- 
dence. Our own engineers know of this 
advertisement. 


Address Box 3 
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NEW BULLETINS 


Duplex Speakers 


How 15 in., 25 watt duplex multi- 
cellular speakers increase area of 
horizontal and vertical sound dis- 
tribution is explained and illustrat- 
ed in a new booklet issued by Altec 
Lansing Corp., 250 West 57th St., 
New York 19, N. Y. Performance 
curves on and off axis are given. 
These show an extended useful 
range. Amplifiers of 15 to 18 watts 
output are also listed. 


Resistors 


A new resistor catalog of 32 pages 
has been issued by Ward Leonard 
Electric Co., Mt. Vernon, N. Y. The 
booklet describes and illustrates 
various types of units including 
vitreous, fixed or adjustable, plain 
ceramic, pressed steel cased and 
throughbolt styles. A line of ring 
type rheostats is also listed. 


Engineering Training 


A complete engineering graduate 
training course permitting explora- 
tion by the graduate engineer of 
production, sales, research, design, 
field work, administration and 
many other elements of industrial 
operation is outlined in a new 
training brochure, “Where Do We 
Go From Here,” published by the 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. Based on the theory that an 
engineer finds the right job by 
working at several, the two-year 
training course coordinates shop 
and office work in a program de- 
signed to fit individual aims and 
abilities. 

Recently inaugurated, an Allis- 
Chalmers program of graduate 
study in cooperation with the Illi- 
nois Institute of Technology is also 
discussed. This program involves 
professional and technical educa- 
tion on the graduate school level, 
leading to a master‘s degree. 


Locknuts and Fastgners 


Stamped sheet metal locknuts 
are described and illustrated in a 
folder from the Palnut Co., 39 Cor- 
dier St., Irvington, N. J. Regular, 
inverted, acorn and washer types 
are available. Security against 
vibration as well as low cost are 
the object of the product. 


X-ray Spectrometer 


A new 12-page booklet, titled 
“Engineering - Design Development 
of X-ray Spectrometer,” has been 
issued by North American Philips 
Co., Inc., 100 East 42nd St., New 
York. The text material covers in 
detail the basic design principles 
involved in the Geiger-Counter 


X-ray spectrometer — recently dg 
veloped industrial control tg 
Specifically, the author discusges 
X-ray diffraction principles, ney 
instrument requirements, X-y, 
source, pulse conditioning, fr. 
quency meter circuit, counting me 
ter circuit, meters and contro 
and applications. 


Laminated Plastics 


All the essential factual data ang 
engineering information aby 
Taylor phenol fibre, vulcanized 
fibre, and the new phenolastig 
fibre, as well as Taylor insulation 
(fish paper), Taylor silent ge, 
material, special laminates, mold. 
ings, and assemblies are included 
in a new catalog of Taylor Fibr 
Co., Norristown, Pa. A section de. 
voted to fabricating data contains 
the latest shop practices for ma- 
chining laminated plastics and for 
servicing the tools and maching 
used in the many machining pro. 
esses possible with laminated 
plastics. 


Vacuum Capacitors 


Specifications of vacuum capaci- 
tors from 6 to 100 mmfd. are in- 
cluded in a folder from Industrial 
and Commercial Electronics, Bel- 
mont, Calif. A patented method 
of external adjustment to precise 
values is featured, making possible 
accuracies to plus or minus 02 
mmfd. 


Drive-In Theaters 


A detailed study of the construc- 
tion and equipment of drive-in mo- 
tion picture theaters has been i 
sued by the Radio Corp. of Amé 
ica, RCA Victor division, Camdet, 
N. J. Layout of ramps, type andy 
location of projecting equipment, ff 
building construction required and 
reproducing equipment such as in- , 
car speakers are all discussed. Also! 
mentioned are methods of wiring. 
the area for best control, drainagte 
and surfacing problems and re 


* quired illumination, There is 2 tay 


ble showing the average tem 
peratures for each month of thi 
year throughout the United States 
with the higher temperatures em 
phasized to indicate the length 
the available operating seasons. 


Train Communication 


Inductive type and space raw 
train communications systems a 
equipment are described and illu§, 
trated in a new brochure issued 
the Aireon Mfg. Corp., 60 East 
St., New York. Numerous colo 
plates and simple explanations 
the methods used and the advalg 
tages of each system are include 
More detailed engineering explané 

(Continued on page 233) 
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HOWS YOUR Adel LW? 


This little quiz lets you decide if you’re doing your part to help 
Uncle Sam hold prices down. No thinking person wants a price infla- 
tion like the cruel one we had during and after the last war. That’s 
why we have rationing, ceiling prices and wage controls this time, 


ares 23S ea 


Never 


buy rationed goods without points? Occasionally 


Often 


Never 
~ Pay Black Market prices, forget about ceilings? 7 
ten 


Never 
buy a lot of things you don’t really need? Occasionally 
Often 


—o tems ss 


Qo wad 


Never 
want to cash in a War Bond now and then? Occasionally 


Often 


Never 
, grab the first things back on the market— Occasionally 
when you could do without them a little longer? 


believe in spending while the money’s coming in easy, 
laugh at you for trying to save up for a rainy day? 


. ONE PERSON CAN START IT! 
H ow TO sc OR e Il] You give inflation a boost 


an i , do 
tonall 5, Of ten 0 when you buy anything you can 
Never counts ery : without 
if your wife’s score iss —when you buy above ceiling or 
's score is: | r without giving up stamps (Black 
if your husband's | + ome 
50 or Over—He’s a wonder— KISS her! et!) J neal 
to him! —when you ask more money fo 
ie o—A word from you services or the goods you sell. 
10-30—He’s a9 8 tittle! mig || SAVEYouR MONEY.Buyandhold Hi 
teer him 2 10 only one thing to do jj} all the War Bonds you can af- 
o—Get busy, lady— err PANK her! i\| ford—to pay for the war and 
asad take him in hand! ij] protect your own future. Keep 


E 
up your SMe on 7 


A United States War message prepared by the War Advertising Council; approved by the Office of War 
Information; and contributed by this magazine in cooperation with the Magazine Publishers of America, 


50 or Over—She’s an angel. 
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NEW BULLETINS 
(Continued from page 230) 


——_ . : 
tis are contained in a supple- 
mental booklet in a pocket insert. 
For reasons of economy the use of 
ace radio is advocated only for 
yard and head to rear communica- 
tions and inductive equipment is 
recommended for main line and 
wayside station use. 


Service Accessories 


General Cement Mfg. Co., Rock- 
ford, Ill., has issued a catalog (No. 
146) containing complete listings 
of the line of radio cements, chem- 
cals, hardware, cabinet repair 
kits, repair parts, tools and other 
service accessories. 


Cerium Alloys 


Two lists of references to the 
uses of cerium as an alloying agent 
in conjunction with aluminum and 
magnesium have been compiled by 
the Cerium Metals Corp., 522 Fifth 
Avenue, New York, These annotated 
bibliographies have been selected 
from English, French and German 
material of the past twenty years. 
Patents are listed. Important arti- 
cles are briefly summarized. 


Cif 


Generator Units 


A line of electric generators up 
to 25 kw is described in a new cat- 
alogue of the Kato Engineering Co., 
Mankato, Minn. Gasoline-driven, 
hand-starting plants of 500 watts 
through 5,000 watts are listed in air 
cooled styles, and from 10 kw to 
25 kw water cooled. Automatic con- 
trols are available. Independent 
generators, single and three phase, 
motor generator sets and high fre- 
quency generators are also fea- 
tured. A group of high efficiency 
rotary converters and a dual volt- 
age set are included. 


Cc £2) 


Vitreous Resistors 


Details of a line of vitreous re- 
sistors are given in a folder newly 
issued by Presto Electric Co. Inc., 
Union City, N. J. Sizes up to 215 w 
are available. 


| Porcelain Enamel 


A new booklet, describing many 
@° the characteristics and applica- 
tions for procelain enamel, white 
and colored, has been issued by the 
Porcelain Enamel Institute, 1010 
Vermont Ave., N. W., Washington 5, 
>. C. It includes a pictorial de- 
scription of how procelain enamel 
Is made and applied to metal parts. 
€ information given is of inter- 
est to engineers, designers and 
manufacturing and sales executives. 
(Continued on page 234) 
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MEETING today’s rigid requirements 
of uniform, versatile, high-capacity 
production. 


The units pictured here are part of a large battery of the 
new D.P.I. Vacuum Coaters—Model LC 1-500-3, designed 


to deposit metals or metallic salts on glass, other metals, 
and plastics. 


SIX OUTSTANDING FEATURES 


. Fast evacuation cycle 

. Convenient high-vacuum valve 

. Rugged construction 

Low maintenance costs 

. Simplicity of operation 

. Completeness—ready for operation 
with the necessary pumps, 

gauges, controls, wiring, 

and service connections 


Ouhwn — 


For further information on D.P.I. vacuum coating equip- 
ment... Write Vacuum Equipment Division. 


DISTILLATION PRODUCTS, INC. 


Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 


HIGH-\ VACUUM ROCHESTER 13, N. Y. 


HEADQUARTERS 


Webster Electric Pickups 
are Precision-Built for 
Fla vless Tone 


No radio-phonograph combination is better than its pickup— 
and no pickup ever built is better than the modern Webster 
Electric Pickup. That simple fact has led more and more 
manufacturers of fine quality instruments to standardize on 


crystal pickups and cartridges bearing the authentic Webster 
Electric name. 


Webster Electric Pickups. . 
every tone shading and color range. . 


. delicate, sensitive, responsive to 
. are designed and 
built by an organization possessing vast experience in sound 
engineering and the manufacture of sound equipment. We 
are making every effort to supply the ever-increasing demand 
for Webster Electric Pickups and Cartridges as rapidly as 
possible. 


We suggest that you permit us to consult with you with a view 
to determine the best application of our products as integral 


paris of your present or planned models. Write us direct— 
today. 


Let’s All Back the Attack 
Buy Extra War Bonds 


(Licensed under patents of the Brush 
Development Company) 


NEW BULLETINS 
(Continued from page 233) 


Commutator Stones 


A new booklet on motor-genera. 
tor maintenance and repair equip. 
ment has been issued by Idea) 
Commutator Dresser Co., Sycamore, 
Ill. A great deal of information is 
given about surfacing commutators 
and undercutting mica. The book. 
let also catalogs coil winding 
and armature winding machinery, 
growlers, insulation testers, blow- 
ers and vacuum cleaners and mis- 
cellaneous tools of interest to the 
electrical industry. 


Research Index 


A 72-page catalogue of the pub- 
lications and patents which have 
resulted from fifteen years of fun- 
damental and applied Battelle re- 
search has just been published by 
Battelle Memorial Institute, Colum. 
bus, Ohio. 

Founded to advance education, 
science, and industry, through re- 
search and through the dissemina- 
tion of technlogical information, 
Battelle has published widely in the 
nation’s technical and _ scientific 
journals. The new catalogue lists 
more than eight-hundred such 
journal contributions, books, and 
patents between the years 1929- 
1944,, inclusive. 


The catalogue includes subjects 
in the fields of organic chemistry, 
electrochemistry, chemical en- 
gineering, graphic arts, welding 
mineral dressing, industrial physics, 
technology, applied mechanics, 
ceramics, fuels, and metallurgy. 


Contact Data 


A new 36-page electrical contact 
catalog and data book (No, 1) 
issued by the Stackpole Carbon Co, 
St. Marys, Pa., contains information 
and data for manufacturers of 
products utilizing contacts. In addi- 
tion to describing all of the many 
types of Stackpole contact materials 
with extensive notes on the applica 
tions of each type, the catalog gives 
data on such factors as variables 
in contact selection; factors in the 
choice of materials; contact types 
shapes, and sizes; methods of at- 
taching contacts; contact metal 
compositions; welding and prazing 
tips, and various others. 


| Die Casting 


A valuable treatise on high-preé 
sure die casting has been publishel 


WEBSTERW “4ZELECTRIC gure dle easting nas been publi 
| Beaten, Calif., in cooperation will 

Racine, Wisconsin, U.S.A. + Established 1909 + Export Dept.: 13 E. 40th nove ele N.Y.: Cable Address “ARLAB” New York City, | | Paul R. Jordan, consultant of 
| same city. The book, of 100 pages 


(Continued on page 236) 
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‘Where Quality is a Responsibility and Fair Dealing an Obligation” 


Do you need BS 


sPECIAL FASTENING DEVICES, 


D cial fasteners made of non-corro- 
sive alloys — screws, nuts, bolts or 
ay other ‘made-to-order’ fastening 
device? Allmetal has the “know-how” 
and facilities to make such specials © 
accurately and economically, and to 
deliver them promptly. We have 
equipment for tapping, slotting, ream- 
ing, turning, drilling. threading, 
stamping. broaching and centerless © 
grinding . . . and we work not only | 
with stainless steel but with monel, | 
everdur, duralumin, brass or any 
other non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 


Send for FREE CATALOG 


This new, 83-page 
catalog helps you se- 
lect the correct size - 
and type of non-cor- 
rosive fastening device 
for any particular job. 
Includes stock sizes, 
typical specials, engi- | 
neering data, etc. | 
Make request on com- | 
pany letterhead. } 


ALLMETAL SCREW PRODUCTS CO. | 
80 Grand Street, New York 13, N. Y. . 


IMPORTANT 
RESISTOR 
DATA 


These 12 pages of valu- 
able resistor information 
are important to you! 
Here is complete data on 
Lectrohms wide selection 
of Vitreous Enameled Re- 
sistors; including fixed, 
adjustable, “Rib - on - 
edge” and ferrule termi- 
nal types—powerline and 
R. F. chokes, brackets, 
bushings, solder pots, ete., 
with illustrations and 
complete description. If 
you do not have a copy 
—write for it! 


ie 


INnGORPOGORATE O 
5139 West 25th Street; Cicero, Illinois 


Division of the National Lock Washer Company, 
Newark, N. J. 


DEPENDABLE 


ie DURABLE 
EFFICIENT 


Simerican 
\ eauty 


ELECTRIC 
SOLDERING IRON 


TEMPERATURE 
REGULATING STAND 


A thermostatically controlled 
stand for regulating the tem- 
perature of an electric sol- 
dering iron when at rest. The 
thermostat is adjustable for 
Various heats, 


Preferred by those who 
measure the value of a 
tool by the service it 
renders. Soldering irons 
are made in 5 sizes and 
for low as well as stand- 
ard voltage. 


Write for Catalog Sheets. 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 
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No rabbits up our sleeves. Good manage- 
ment, fine labels, low prices and cordial 
customer relations keep us out front. That's 
why we'can still offer you values like this: 
the biggest dollar's worth in America. 


Sample label assortment 
on request. Write Dep’t E. 


wy 


AS aw 


The 11000 Series 


Transmitting Condensers 


Another Millen exclusive "Designed for 
Application” product. Illustrated is the 11035 
size. Permits more efficient use of newer 
tubes—more compact and symmetrical circuit 

9 ts and quent better nev- 
tralization. Center fed rotors for better high 
frequency current distribution. Isolantite in- 
sulation; terminals in convenient places. 
Sturdy cast aluminum center frame with 
right angle drive, 16/1 ratio. Rounded pol- 
ished heavy gauge aluminum plates. Ex- 
tended rotor shaft for dial or indexing device. 


NEW BULLETINS 
(Continued from page 234) 


with many photographs and draw- 
ings, covers the following subjects: 
Processes, materials, construction 
of dies, design of dies and parts for 
die casting, pressure castings, ma- 
chining, finishing and inspection. 
It is written for engineers who 
wish to use die casting. 


Glass Bonded Mica 


Properties of Turx (formerly 
PemQue) glass bonded mica as 
manufactured by the International 
Products Corp., Baltimore 18, Md., 
are described in an_ illustrated 
booklet newly issued. Useful curves 
are included showing low water ab- 
sorption. 


Diathermy Tubes 


A printed substitution list of 
tubes for diathermy apparatus has 
been published by Taylor Tubes, 
Inc., 2312 Wabansia Ave., Chicago, 
Ill. The leaflet lists the equipment 
by manufacturer, such as Fischer, 


Lindquist, Bristow, Birtsher, By 
dick, deForest, McIntosh, Majestj 
Rose., etc., showing which typ 
tubes are furnished with the uni 
and the Taylor tube substitute 
With the extreme scarcity of tuby 
of original specification, the leafig 
should prove an invaluable adjung; 
to many of whose diathermy unit 
are standing idle for want of th 
proper vacuum tube, and who w& 
not know of substitutes. 


Multi-meters 


Metropolitan Electronics & h- 
struments Co., 258 Broadway, Ney 
York 7, N. Y., has issued a folder 
offering multi-meters, signal trae. 
ers and resistance capacity bridges, 
Modern design and simplicity of 
operation are featured. 


Plastic Molding 


Kurz-Kasch, Inc., 1415 So. Broad. 


way, Dayton 1, Ohio, have issued 


“A Businessman’s Guide to thi 
Molding of Plastics.” Methods used 


at the factory to insure satisfactory 
products are explained. 


MEASURING RADIOACTIVE EMANATIONS 


The Rowe radio type RM82 radio- 
activity “R” meter is a sensitive 
electronic apparatus for measuring 
directly very weak radiations from 
small quantities of radioactive 
materials. It will indicate values 
from 0.000001 to 20.0 “R” units. In 
spite of its very high sensitivity it 


is a fully stable instrument and is 


simple to operate. 


The “R” meter is calibrated di- 
rectly in fractions of “R” units on 
a linear scale of a four inch meter. 
It has five “R” ranges which are 
selected by push buttons, Full scales 
on these ranges at maximum volt- 
age are: 0.0001, 0.001, 0.01, 0.1, and 
1.0 “R” units. By using minimum 
voltage the least sensitive range 
can be extended to 20 “R” Units for 
full scale. 


The meter proper is an electronic 
device which measures very small 
currents as low as 0.001 micro- 


ampere. A high voltage power sup. 
ply with adjustable output from 10 
to 2000 volts de is part of the ap- 
paratus Safety switches are pr- 


vided so that there is no possibility 
of the operator being exposed i® 


the high voltages. 


Various types of units are pr-§ 


vided for holding chemicals to be 
measured. The illustration show 
one of several arrangements. I 
this case the material holder am 
electrodes are enclosed in a bé 
jar for evacuation. This is m 
necessary but often desirable. — 
The radioactivity “R’ meter 3 
enclosed in two steel cases, eacl 
approximately 11 in. wide, by 8 
high, by 8 in. deep. The finish is! 
baked black enamel wrinkle. The 
apparatus is arranged for operatiol 
from 115 volts 60 cycle ac. Mant 
facturer is the Rowe Radio Re 
search Laboratory Co., 2422 North 
Pulaski Road, Chicago 39, Ill. 
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WESTINGHOUSE ELECTRIC 
CORPORATION 


has a position open for Acoustical Engineer 
neti! with experience in loudspeaker and phono- 
tha] graph record changer development or labora- 
WR) tory measurement. An attractive position for 
the man with experience. Wire or write for 


application: 


Manager, Technical Employment 


306 Fourth Avenue Pittsburgh 30, Pa. 


—_—_—_——- 
a 


PHYSICIST—ELECTRICAL ENGINEER 


Desires position in charge of research and develop- 
ment. 8.S. in E.E. and Ph.D. (electronic physics), age 
suelia| 39, married, 10 years in charge of research laboratory 
the §=concerned with design and development of electronic 
devices; experience in telephone, power and electrical 
control development. .Permanent position only, where 
initiative, ability and supervising talent required. Na- 
ture of undertaking, locale, etc. outweigh remuneration. 


BOX 1099 
ELECTRONIC INDUSTRIES 
480 Lexington Ave., New York 17, N. Y. 


EISLER 
EQUIPMENT 


... the plus factor 
in tube manufacture 


PRO, q q 

yi" CHAS. EISLER spe- 
cialized facilities are 
supplying high-efficiency manual, 
automatic and semi-automatic 
machinery for vacuum tube and 
electronic component production. 
Hundreds of devices are included 
—glass tube slicers, stem and 
sealing machines, flaring units, 
laboratory apparatus, etc. 


“i N)\\) 
SS 


(A) No. 161-WH Glass Tube 
Constriction Forming Machine 
draws, rapidly, automatically. 


(B) No. 16+ 2S Two - Head 
Bench Type Flare Machine. 
Capable of rapid, efficient 
production. Simple operation. 
(C) No. 23-12LD, new type 
12 head giant Tipless Stem 
Machine. 


(D) No. 11-TU Glass Tube 
Slicer, makes clean, sharp 
cuts—does not require skill, 
(E) No. 57-X Laboratory Unit 
for glass cutting, flaring, 
stem making, sealing-in, ex- 
hausting, basing, 


CHAS. EISLER 
EISLER ENGINEERING CO. 


778 SO. 13th STREET (Near Avon Ave.) NEWARK, NEW JERSEY 


SALES MANAGER WANTED 


An old established progressive radio parts manufac- 
turer situated in southern California having national 
distribution requires a sales manager. Must have real 


department of a radio parts manufacturing company or 
equivalent background essential. This is a splendid 
opportunity for a man capable of handling all contacts 
and correspondence with jobbers and manufacturers, 
supervising the activities of agents and salesmen and 
assisting in the design of new products, etc. Reply 


Box 1053 


ELECTRONIC INDUSTRIES 
480 LEXINGTON AVENUE NEW YORK 17, N. Y. 


executive ability. Several years experience in sales 


Norman D. Morris, C. P. A. 


Formerly Senior Administrative Officer, Signal Corps Cost 
Analysis Agency 


Irving Rosen, C. P. A. 


Formerly Field Supervisor, Signal Corps Cost Analysis Agency 


Announce the formation of the firm of 


MORRIS & ROSEN 


FOR THE GENERAL PRACTICE OF ACCOUNTANCY 


100 East 42nd Street, New York 17, N. Y. 
MUrray Hill 6-8923 


MR. APPLIANCE MANUFACTURER 


Why continue to equip the appliances you make 
and sell to the export market with American type 
plug caps which are useless in the country in 
which your devices are going to be used? 


We make a complete 
line of Attachment 
Plug Caps and Adap- 
tors that are used in 
foreign countries. 


Modernize your ex- 
port line. It’s simple, 
inexpensive. Send for 
Bulletin number 420 
and samples. 


Manufactured by 


C. D. WOOD ELECTRIC CO. 


New York 3, N. Y. 
GRamercy 7-0100 


826 Broadway 
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Illinois 
CONDENSER COMPANY 


1160 N. HOWE ST. » CHICAGO 10, ILL. 


Manufacturers of Oil, Paper 
and Electrolytic Capacitors 


COILS 


We Invite 
Inquiries on Your 


Requirements of 


IF —RF — ANTENNA — 
OSCILLATOR AND 
SPECIAL COILS 


SMALL OR LARGE 
QUANTITIES 


Send Specs—for Action 


CARRON 
MANUFACTURING 
co. 

407 S. Aberdeen St. 
Chicago 7, Ill. 
Phone Monroe 2360 


FM FREQUENCY 
ALLOCATIONS 


Federal Communications Com- 
mission on Sept. 12 issued its list 
of frequencies which have been as- 
signed to FM stations for operation 
in the new high frequency band. 
Following is the complete list: 


METROPOLITAN STATIONS 


City and Call Radiated Antenna Fre- 
Letters Power kw Height quency 

Baton Rouge, La.WBRL 20 500 96.1 

Binghampton . 657 96.7 
455 95.7 
668 99.3 
479 99.7 
616 100.1 
472 98.9 
611 98.5 
341 94.5 
663 96.9 
362 96.5 
281 
300 
758 94.3 
673 93.5 

Indianapolis 290 94.9 

Kansas City ...... KOZY 500 

Kansas City 

Milwaukee 92.3 

Nashville 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Pittsburgh 

Pittsburgh 


Salt Lake City....KSL-FM 
Schenectady 

Schenectady 

South Bend 

Springfield, Mass. WBZA-FM 
Superior, Wisc...WDUL 
Worcester, Mass.WTAG-FM 
Worcester, Mass.WGTR 
Alpine, N. J. .... 

New 

New 

New 

New 

New 

New 

New 

New 

New 


WMTW 10 97.9 
Winston-Salem, 
ONG ee necssicoasene WMIT 200 97.3 


The following metropolitan stations may op- 
erate from their present sites with the power 
indicated below until such time as the Com- 
mission considers all of the applications in the 
Los Angeles area. 


Los Angeles 
Los Angeles 


KHJ-FM 4.8 870 99.7 
KTLO 4.8 870 100.1 


*This antenna height is based upon previously 
authorized antenna construction, and a minimum 
antenna height of 500 feet above average eleva- 
tion will be required in the future unless a show- 
ing is made to the contrary that such an antenna 
height is not feasible. 


Some Television 
Dollars and Cents 


Several members of the staff of 
Electronic Industries have tele- 
vision sets which they are operat- 
ing nightly to become thoroughly 
familiar with the technical and 
program problems of the new art. 


One man has just completed , 
year’s use of television in his own 
home, and now sums up his ex. 
periences. Similar reports could be 
made by other staff members a; 
the result of their own experiences 
as members of the video audience. 
The year’s report follows: 

“Last evening being Saturday, 
with no television programs on the 
air, I went to a movie. For % 
cents I sat in a ‘loge’ seat, so far 
back that the entire screen could 
be totally hidden by a postage 
stamp held at normal reading dis. 
tance, 12 inches from my eye (a; 
determined by actual measurement 
there on the spot). 


Video 16 times movie screen 


“In other words, the movie pic- 
ture, from where I sat, appeared 
to be no larger than one of Uncle 
Sam’s gummed steel engravings 
pasted on a newspaper at ordinary 
reading distance for fine type. (In 
contrast, as I normally sit before 
my 9x12 in. home television screen, 
its size on by retina is just 16 times 
as large as was that movie screen, 
from my 75-cent seat!) 

“This movie experience—my first 
full cinema visit in many month 
started me to figuring just hoy 
much it would have cost for movié 
tickets for all those evenings ou 
home television set has been pour 
ing forth its studio plays, new 
events, sports, westerns, educa 
tional films and variety acts. 


$950 for shows! 


“During the past year we have 
operated the television set at leasi 
300 evenings or afternoons, with al 
average of two to three hours pe 
day. The average audience has 
been five viewers. Had we bought 
that number of tickets (1,500) a, 
say 50 cents each, the year’s outlay 
would have been $750. 

“Our nearest cinemas are 4 mile 
away—8 miles, the round trip. T 
go by car would have entailed 2,40 
miles of automobile travel, costing 
at least $200 more for gas and tire 

“So we have had television ente! 
tainment during the year thal 
would have cost us $750 to $950 hat 
we gone to the nearest movie. “4s 
we saved three-quarters hour 0 
travel time coming and going (22 
hours per year) as well as incol 
venience, and exposure to fall 
snow and cold. Instead, with tele 
vision we were able to enjoy our 
selves relaxed in our own livin 
room to the accompaniment ¢ 
smokes, cool drinks, shoes off an 
minimum dress. And this is 
kind of television enjoyment th 
is awaiting everyone in all of tay 
30,000,000 American homes th! 
now have radios, and who evel 
tually will be seeing as well 3 
listening.” 
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